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FACTORIES & REFINERIES 
DISTILLERIES, ABSOLUTE ALCOHOL & CHEMICAL PLANTS 


Our illustration shows three 
High Velocity Mild Steel 
Vertical Juice Heaters, 3’- 6" 
diameter x 13'-0" long, each 
having a heating surface of 
1,000 square feet. 


Sole Makers of 
MULTIPLEX FILM 
EVAPORATORS. 
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BROADBENT 


Grasshopper 
Conveyors 


A double grasshopper conveyor, with 
supporting structure designed and manu- 
factured by us, to be supplied with the 
60 fully automatic recycling centrifugals 
we are supplying to the order of Messrs. 


Vickers and Bookers Ltd. 


THOMAS BROADBENT 


AND SONS LTD. 


CENTRAL IRONWORKS : HUDDERSFIELD . ENGLAND 
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Boxmag patent MH. 2484. Conveyor Head built into Boxmag patent MH. 2484 installed in the chute 


an 84” wide short belt conveyor, photographed prior between eg 4 cane carrier and crusher, at a factory 
to despatch. The machine is designed for installation. in Mauritius. It is designed to remove tramp metal 
as shown on the adjacent illustration. automatically and continuously without an operator's 


attention. (write for leaflet 62/2). 


‘CAAGNETIC SEPARATORS 


PROTECT 


MACHINERY AND PRODUCTS 


( Write for further details ) 


Boxmag Superflux Magnetic Chute for removal of A Boxmag Unimajor block type Permanent Magnet., 
ferrous contamination from refined sugar to decon- One of tne many types of separators suitable for general 
taminate the product applicat ons in sugar factories. (wiite for details of) 
full range). 


ii 
ae 
| 0.8. 
| 
eS 
} 
| BOXMAG WORKS - BOND ST. - HOCKLEY - BIRMINGHAM 19 - ENGLAND . 


STEAM NES. 
for the Sugar Factory — 


MIRRLEES STEAM TURBINES 
COVER A WIDE RANGE OF APPLICATIONS 
IN THE SUGAR FACTORY 
FROM 
CANE KNIVES DRIVE 


Iustrated is a F.E.A.7, 350-400 B.H.P. turbine with 
constant speed governor and fitted witha reduction 
gearbox, supliec for driving cane knives. 


DRIVES FOR SUGAR MILLS 


450 B.H.P. turbine and single reduction gear box 
4000-400 R.P.M. with variable speed governor 
and stand-by oil pump. 


MAY ALSO BE USED AS 
A LOW COST REPLACE- 
MENT EXISTING 
PRIME MOVERS WHERE 
INCREASED MILLING 
CAPACITY IS 
REQUIRED 
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The ‘Super’ Universal Sack Closing Machine 


MODEL NO. 5B 
Fitted with 10 or 12 ft. Conveyor and Special Clutch Drive 


This machine Is fitted with a conveyor 10 or 12 ft. overall and a Special 
Clutch Drive which allows the conveyor to be run Independently of the 
sewing head. 


Jute, Hessian, Paper Lined Hessian, Cotton and Paper Sacks weighing from 
50 to 325 Ibs. can be sewn on this machine. 


Machines can be seen working by appointment. 


Power required 2 h.p. Shipping weight : 14 cwts. 


Manufactured in Great Britain by: 


The Sack Filling & Sewing Machine Syndicate Limited 
(Timewell’s Patent) 

TIMEWELL WORKS - LOCKFIELD AVENUE - BRIMSDOWN ~- ENFIELD . MIDDX. 

Telephone : HOWARD 1188 Telegrams : FECIT, ENFIELD 
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CONSTANT DENSITY 


MILK OF LIME PRODUCTION 


USING ONLY ONE OPERATOR PER SHIFT 


AS SUPPLIED TO THE BRITISH SUGAR CORPORATION 


i 


CONSTANT DENSITY 
MILK OF LIME 


SY 


ONTROL 


Coke Hopper 2 shift capacity 

Limestone Hopper 2 shift 
capacity 

Stone Feeders and Conveyor 

Coke and Stone Proportioning 
Scales 

5 Rotating Charger for even distribution 

6 Kiln using 73% coke on stone 

7 Mechanical Unloaders from Kiln to Conveyor 

8 Conveyor Discharge into Slaker Drum 

9 
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Rotary and Vibrating Screens 
&Il Milk of Lime Density Correction and Storage Tanks 


COCKSEDGE 


Telephone: Ipswich 56161 (5 lines) IPSWICH . ENGLAND yo = ‘| Cocksedge, Ipswich 
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This 640 ft. Sandvik steel band 


conveyor operating in a Beet Sugar 


factory discharges its load at any point 
along its length on either side to storage 
hoppers by the use of a travelling plough. 
There are now hundreds of these conveyors 
installed by Sandvik all over the world, handling 
beets, beet slices, pulp, raw sugar, refined sugar, 
Sludge, bonechar, bags and boxes etc. For 
further information write to :— 


Sandvik 


STEEL BAND CONVEYORS LTD. 


DAWLISH ROAD, SELLY OAK, BIRMINGHAM 29. 
Tel: SELLY OAK 1113-4-5. Grams: Simplicity, Birmingham 
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ESCHER WYSS 


continuous centrifuges 
for the sugar industry 


A battery of six push-type centrifuges, Model C 4 for medium-product sugar 
and affinated low-grade sugar, installed at Groningen Sugar Factory/Hclland 


Escher Wyss Ltd., Zurich/Switzerland 
London Office: Escher Wyss Ltd., 
Terminal House, Grosvenor Gdns., London, S.W.1, Phone Sloane 8101 


is 


driven by 


WARD-LEONARD sec 


@ ELECTRONIC CONTROL 


@ ELIMINATION OF CURRENT 
PEAKS 


@ RECORD PRODUCTION WITH 
MASSECUITES OF ALL GRADES 


Battery of 4 centrifugals at 
the Fontaine-le-Dun Sugar 
Factory (France) 


, rue Montalivet, PARIS (8°) - Tél.: ANJou 29-01 et 32-40 
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Ways on Sugar 
Production Costs 


WITH THE GRUENDLER 
CANE SHREDDER PROCESS 


it increases sucrose extraction 


2 It increases capacity considerably 
3 it reduces mill strain 


a It lowers steam requirements 


Ss it results in better burning bagasse 


6 It gives mill tramp iron protection 


IT ALLOWS CANE TO REMAIN STANDING IN THE FIELD 
TQ MATURE AN ADDITIONAL TWO TO FOUR WEEKS 


This 1s an advantage not only because the delay in cutting the cane will result in 
more sucrose, but will also result in better yield. The Gruendiler Process relieves strain 
on the mill tandem to such an extent that the grinding rate is greatly increased and 


the total grinding is accomplished in much less time, permitting additional matur- 
ing of cane 


The Gruendler Cane Shredder Process will pay for itself in 1-1!/2 crops. 


| 

| Please send free (gratis) portfolio of infor- | | 

1 mation about the Gruendler Cane Shredder |! | 

| | Process to: | 

| 

2915 North Market | ADORESS ; 

Leo Freeman, Sugar Mill Div se 14 


Baton Rouge, La., U.S.A 
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Farrel rubber-belt carriers 


proven cleaner, more durable in installations since 1952 


54 installations since 1952 have proven Farrel rub- 
ber-belt intermediate carriers definitely superior to 
the conventional chain and slat type. Reports from 
users indicate that maintenance of these simple 
units is almost unheard of, operation is cleaner and 
retention of bagasse and imbibition better. 

The first of these carriers, for example, was in- 
stalled at Central Plata, Puerto Rico, in 1952. It 
was used for 6 crops in grinding 21 million tons 
of cane. According to chief engineer Rafael Labiosa, 
‘Not a single minute has been lost due to mechani- 
cal failure of the rubber belt and the rest of the 
components of its units.” The belt, which is still 
in usable condition, is now carried as a spare. 

The performance of the belt is all the more 
amazing when you consider that it had only Mo" 
rubber covering on the carrying side. Subsequent 
units supplied by Farrel have a ¥s” rubber coating. 

Farrel’s patented carrier has been designed for 
easy replacement of a slat carrier during a short 
shut-down, The endless rubber belt has rubber 
cleats on the top every six inches for better mill feed. 

Send for a quotation covering your requirements. 


FARREL- BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT, U.S.A. 


Plants: Ansonia and Derby, Conn., Buffalo and 
FB-1202 Rochester, N. Y. 


One of the Farrel rubber-belt carriers in operation at 
Central Plata, Puerto Rico. 
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WERKSPOOR grasshopper type dryer-cooler 
at First Netherlands Co-operative 
Beet Sugar Factory “Sas van Gent” 


hi hw WERKSPOOR grasshopper type 


Wrage Cooler keeps the lustre of your sugar 


with its simple and low construction, 
economical working, built in any 
eepacity you may require, this modern WERKSPOOR 


apparatus will guarantee you: 


e@ absolutely undamaged crystals 
@ drying and cooling in record time 
e close contact air-sugar 


@ completely dust free atmosphere 


MACHINEF, 8 


VMF 


WERKSPOOR 


2 


For grasshopper type dryer-coolers please apply to Werkspoor, Amsterdam 


: 
- 
washed sugar 
95°C 
a 
30-40°C 
washed sugar 0.05% 
2 % water contents 
60°C 
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Since it was established in 
1890, our Company has manu- 
factured machinery for the 
sugar industry, and for more 
than forty years has specialized 
in constructing centrifugals. 

Our Technical Service is con- 
tinually developing machines 
which incorporate improve- 
ments designed to meet, the 


technological requirements of 


new and varying processes in 
the sugar industry, taking into 
account the demands of the 
European Common Market. 
These new centrifugals are 
distinguished for their high 
grade of standardization and 
for their low cost both from 
the point of view of the 


purchase price and running 


FULLY AUTOMATIC 
SUGAR CENTRIFUGALS 


Cylindrical 


costs. 
Basket Basket 
Type DxH 
“SCARA. 1250 with truncated 
mm. cone shaped 


“SCAME. P™ 1050 x 585 Cylindrical 
‘ with flat 
bottom 


mm 


“SCAME. G’ 1220 x 762 Cylindrical 
mm. with flat 
bottom 


cross section 


bottom 


Perforn.ances 

Med, Max. sp. 
r.p.m,. 
Normal 1000 
Velox 1500 
Normal 1500 
Velox 1800 
Normal 1000 
Velox 1500 


Cycles 


per hr. 


Officine Meccaniche 
e Fonderie 


A. BOSCO 


TERNI 


ITALY 


; 
; 
: Massecuite 
| ~ \p 
30 TERN! 
650 kg. 


class chain 


for intermedia te cane 
carrier service 


You cut downtime to a minimum when 
you specify Link-Belt 900 Class chain for 
intermediate carrier service. 


This durable chain stands up under the 
most gruelling and corrosive carrier conditions. 
The special Link-Belt rib design gives additional 
link strength. Double sprockets contact 
outboard driving lugs... bagasse canrot jam 
in centre pockets of links with this method 
of driving. Result: Longer trouble free 
operation ... fewer conveyor shutdowns. 


Link frames—available in malleable iron, 
Promal, bronze or stainless steel—can be 
furnished with pins and bushings of either 
carbon steel, bronze or stainless steel. 


For complete _ infor- 
mation on Link-Belt chains 
and sprockets, contact 
your Link-Belt representa- 
tive. Or write direct for 
Book 2640 containing full 
information on Link-Belt’s 
complete line of sugar- 
handling equipment. 


15,051-F 


COMPONENTS are accurately made, WELDED STUD SLATS eliminate siat 


carefully assembled Wearing shoes hole elongation, prevent juice leak- 
at open end of link prevent tilting age and resist corrosion Longer 
Bushings are renewable, fit securely earrier life is assured because slate 


in barrel. Pins are firmly locked to and chains are properly matched. 
prevent rotation in sidebar--cotter Stainless steel self-locking nuts should 
type assures easy assembly be tightened with a torque wrench in 
assembly disassembly is easy. 


BELT 


CHAINS * SPROCKETS + SLATS 


LINK-BELT COMPANY : Engineers © Manufacturers 

Exporters of Machinery for Handling Materiais and 
Transmitting Power - Established 1875. EXPORT 
DIVISION : Dept. 661-ISJ, 233 Broadway, New 
York 7, U.S.A., Cable Address: Linkbelt—New 
York + Australia, Marrickville (Sydney) - Brazil, Sao 
Paulo - Canada, Scarboro (Toronto) - South Africa, 
Springs - Switzerlaed, Geneva. Representatives 
Throughout the World. 
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Hydro-Pneumatic 
e Accumulator Weight 


T 
1 


Ibs. 


(9 « 56 


Bladder 


inches). 


The Edwards System is the best and most modern sugar 
mill hydraulic system that can be purchased. The Edwards 
System has many advantages over all other kinds of mill 
hydraulics, viz.: Separate pressure on each ram improves 
mill work—No inertia—No Friction—No Moving Parts 
to wear out—Long Life with No Maintenance—Quick 
and Cheap to Erect—Saves Floor Space—Low Shipping 
Weight—Overall Cost much less than other types. 


THE EDWARDS HYDRAULIC 
SYSTEM NOW INSTALLED 
IN OVER 460 FACTORIES 


ENGINEERING CORPORATION 


1170 Constance Street + New Orleans 13, U.S.A. 


YY BP 
EDWARDS 
= Patent 2,691,339; British Patent 678,053; French Patent 1,020,656; Cuban ae 


l\YORKSHIRE IMPERIAL METALS LIMITED 


YORKSHIRE 
IMPERIAL 


place at your disposal 


their long, specialised experience 
in the metallurgical development 


and manufacture of 
TUBES FOR THE SUGAR INDUSTRY 


The resources of Yorkshire Imperial Metals Limited are devoted solely to the manufacture of non-ferrous 
tubes, plates and fittings, and plastic tubes and fittings. They have long been intimately associated with the 
Sugar Industry, both at home and overseas, and have made a careful study of the varied and often arduous 
operating conditions which obtain in the Industry. This study has resulted in the development of improved 
tube and plate alloys, metallurgically designed and scientifically manufactured to give the best possible service. 


This unrivalled experience is at your service, free of charge and without obligation, to assist in the solution of 


problems of all kinds affecting the life and use of non-ferrous tubes and plates. 


Yorkshire Imperial craftsmanship, 
metallurgical skill and specialised 
experience, together with modern 
plant and methods and accurate 
control at every stage of manu- 
facture, account for the enviable 
reputation which Yorkshire Im- 
perial tubes and plates and 
Yorkshire Imperial fittings have 
achieved in their respective fields. 


TUBES IN “YORCORON” - “KUNIFER 10” - COPPER AND “SEVA” 
BRASS - PLATES IN A WIDE RANGE OF ALLOYS - BI-METAL 
TUBES AND PLATES. 


HEAD OFFICE—P.O. BOX 166, LEEDS. TELEPHONE: LEEDS 7-2222 
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We deliver complete plants for 


the profitabie utilization of 


High-quality in granules 92 °/o dry 
for human consumption substance can be stored 
and industrial use without losing its baking 
power 
Used as power fuel for 
addition to motor car 
petrol 28 °'o dry substance 
For various industrial For human consumption high 
bi protein and vitamin content 
used as substitute for meat 
pearson Used as additive to animal 


fodder with high protein 
and vitamin content 


Further plants for: C0, or dry-ice production - Utilization of slop 
BMA is well-known for the delivery of complete sugar plants and plants for the utilization of molasses 
according to modern technology. 


Our specialists will give you any detailed information you require for the most profitable utilization of molesses. 
For further information write for our leaflet “Profitable Utilization of Molasses” 


BRAUNSCHWEIGISCHE MASCHINENBAUANSTALT 


BRAUNSCHWEIG - WESTERN-GERMANY 


BMA 
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the experience 
of years!, 


uses their years of experience 


in making 
ROLLERS 


MANUFACTURED AND RE-CAST OPEN GRAIN--EVEN WEAR 
UNDER EXPERT SUPERVISION HIGHEST GRADE STEEL SHAFTS 
TRIPLE CHECKING SYSTEM MOST COMPETITIVE PRICES 


For 
QUOTATIONS 


Cable 
INDUSTRIAL 


Kingston 11. Jamaica. 
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Under a single comprehensive contract, with undivided 


responsibility, ‘ENGLISH ELECTRIC’ undertake complete 
factory electrification. 


DIESEL ALTERNATOR SETS 
STEAM TURBO ALTERNATOR SETS 
TRANSFORMERS * SWITCHGEAR 
FUSEGEAR * CONTROL GEAR « MOTORS 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company Limitep, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2 


Electrica! Plant Division, Stafford 
WORKS: STAFFORD PRESTON RUGBY * BRADFORD LIVERPOOL 


ACCRINGTON 


» 
4 
> ‘ 
i 
{ 
SQ 
SSAA 
ESS: 
SRS 
WS SSG SV 
Sak 
: 
SERS 


xix 
Fully continuous flow centrifugals of Hein, Lehmann & 
Co. A.G. are excellently suitable for curing of most 
difficult massecuites, e.g. C-, final or second product. 


Latest modifications in construction allow them to be 
used also in affining stations. 


The fully continuous sugar centrifugal has been perfected 
after years of research and development by Hein, 
Lehmann & Co. A.G. These centrifugals, working on the 
thin-layer principle, have already been copied in spite of 
application for patent protection. They have been 
successfully introduced not only in Germany but also 
in numerous other countries. 


Fully Continuous Flow Centrifugals 


offer the following advantages: 


@ continuous working @ reduction of working personnel 
@ small current consumption, no current peaks @ high output @ light weight 
@ no special foundations @ vibration-free running @ uniform sugar quality 


HEIN, LEHMANN & CO. 
Aktiengesellschaft Duesseldorf 


Abt. Massentrennung 


Telephone: 70201 Telex: 0858 2740 P.O. Box 4109 
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SUGAR HANDLING PLANT by 


NEWCON 


Manufacturers of all types of 

RAW, WHITE and BEET PLANTS 
EQUIPMENT INSTALLED 

IN ANY PART OF THE WORLD 


NEW CONVEYOR COMPANY LIMITED 


© HEAD OFFICE: SMETHWICK, BIRMINGHAM 40, ENGLAND 


come. 
guatematd AGENTS IN: ARGENTINA, AUSTRALIA, BELGIUM, INDIA, PAKISTAN, WEST INDIES, 
SOUTH AFRICA, TURKEY, U.S.A. AND MANY OTHER COUNTRIES 
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JOHN THOMPSON IN THE MEXICAN SUGAR INDUSTRY 


Thompson- Eisner 
furnace 


IMITED 


The largest boiler in the 
Mexican Sugar Industry has 
recently been commissioned. 
It is a John Thompson 
2-drum boiler, fitted with 
forced and induced draught 
fans, superheater and tubu- 
lar air heater, incorporating 
Thompson ~ Eisner Bagasse 
Furnaces with auxiliary oil 


firing equipment. 


WOLVERHAMPTON 
ENGLAND 
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ROTAMETER 


FLUID MEASUREMENT AND CONTROL 
FLOW. DENSITY- LEVEL 


M41 414 


This is rationalised flow measurement 


the ‘ Metric’ 


series 
Rotameter 


The “Metric” series of flowmeters is 
available from stock. Interchangeable and 
alternative metering elements provide a 
new flexibility in liquid and gas rate-of-flow 
measurement. 


In Principle 


Five sizes of mounting accommodate the 
sixteen sizes of glass metering tube and all 
have rationalised installation dimensions. 
Floats of stainless steel, light alloy, or 
korannite (a ceramic material) and all 
components are interchangeable for a given 
size. 


TYPE 907 


In Practice 


Interchangeable floats of different com- 
position facilitate the conversion of an 
instrument to meter fluids of different 
natures; flow scales can also easily be 
changed as appropriate. These flow scales 
refer directly to the millimetre scale fused 
on to the glass tube; they can be provided 
by the manufacturer or produced by the 
user from calibration charts. 


The type 900 Frame is for low pressure 
non-corrosive service. 

The types 907 and 914 Frames are for 
rough industrial service and use the 
Metric ‘B’ tubes with ground ends and 
interchangeable gland packing including 
P.T.F.E. The chassis is a welded structure, 
nylon covered, and connections are nor- 
mally of cast iron, stainless steel or rigid 
P.V.C. Many accessories including a 
photo-electric alarm can be fitted to these 
instruments. 


Magnetic coupled indicating or transmitting 
flowmeters using “Metric” elements are 
available in certain sizes. All metric meters 
and spare parts are available from stock. 


Write for full technical details, quoting reference 1S/2020/41 
ROTAMETER MANUFACTURING CO. LTD., PURLEY WAY, CROYDON, SURREY Telex: 24292 Telephone: CROydon 3816/9 


At 
| p 
of \) TYPE 900 
2 
litres min. WATER : 
a 


SALZGITTER MASCHINEN 
AKTIENGESELLSCHAFT . SALZGITTER-BAD. 
41 samag sgtr 0953805, 
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RECTION 


UFACTURE 


From the first step to the last 


We shall be glad to serve you as 
Expert Consultants and Plant Makers. 


* Always reliable for sincerity and workmanship 


QD 


TOYO CHEMICAL ENGINEERING CO., LTD. 


HEAD OFFICE: 72 OHIRAKICHO 2-CHOME, FUKUSHIMA-KU, OSAKA, JAPAN 


- he 


PRESSURE EVAPORAT 


Provided with automatic control of steam, juice level and jufce d >} 
stations guarantee supervision, minimum consumption of steam ¥ act 

thus also minimum consumption of fuel. At the same time they permit the proper adjugtment ef the 
steam economy of the whole sugar factory. 


We deliver complete machinery equipment for beet sugar factories, cane sugar mills and ‘refili@ries 
as well as individua! plant of . kinds and equipment for reconstruction purposes. 


TECHNOEXPORT 


FOREIGN TRADE CORPORATION FOR_EXPORT OF COMPLETE INDUSTRIAL PLANTS, 
PRAHA, CZECHOSLOVAK SOCIALIST REPUBLIC 


We invite you to come and see our exhibition at the 3rd International Trade Fair, Brno, 10the24th September, where we will be showing 
some of the latest achievements in the Czechoslovak engineeringjindustry 
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Realistic. Clarks view every aspect of a 
job through your eyes. Practical design 
Ww E LDED service at your disposal. Delivery 
and economy studied at that stage, 
as well as efficiency. Every piece of 
equipment new and modern. Used with 
RI Cc ATIioO knowledge and experience that only a 


century of fabricating work can bring. 
You can depend on Clarks fabrications 


STRESS-RELIEVING AND TESTING FACILITIES 


BY CLARKS 
a. STAINLESS STEEL, MILD STEEL, ALUMINIUM 
see AND COPPER FABRICATIONS COMPLETE 
WITH VALVEWORK AND PIPEWORK 
U LL METALLIC ARC WELDING 
a ARGONAUT AND ARGON-ARC WELDING 
4 


Aluminium and Mild 

Steel Cooler. Tube Sheets, 
Tubes and Shell 99.8% 
pure Aluminium with 
Mild Steel Ends. 


K 


GEORGE CLARK & SONS (HULL) LTD. 
HAWTHORN AVENUE, HULL 
Telephone: 37652 Telegrams: ‘Clark, Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 
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Spencers have a reputation for speedy hand- 
ling... not only of sugar, grain, minerals, 
chemicals and many other materials, but also 
of the jobs with which they are entrusted. Pass 
your problem straight to Spencers to be sure 
of the quickest and most efficient handling 
possible. 

The illustration shows a Spencer 42” troughed 
belt conveyor built for the Love Lane Re- 
finery of Tate & Lyle Limited. Tate & Lyle 
also chose Spencer Sugar handling equipment 
for their new 100,000 ton silo at Huskisson 
Dock, Liverpool. 


HANDLING PLANT 
SPENCER (MELKSHAM) LTD. 
MELKSHAM WILTSHIRE 


Branch offices: 

Ingersoll House, 9 Kingsway, London W.C.z2. 
Tel: Covent Garden 1800. 

34 Castle Street, Liverpool 2. 

Tel: Liverpool CENtral 3738. 

34 Great North Road, Newcastle-on-Tyne. 

Tel; Newcastle 26800. 

St. James Chambers, 56 Church Street, Sheffield. 
Tel: Sheffield 23838. 


The still increasing sale is the best proof of quality and 
capacity. 

Now more than 100 diffusers under construction and 
in operation. 


AKTIESGELSKABET 


DE DANSKE SUKKERFABRIKKER 
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International 
Sugar 
Journal 


Editor and Manager : 


D. LEIGHTON, B.Sc, A.R.LC. 


Agricultural Editor: 
H. MARTIN-LEAKE, Sc.D. 


Assistant Editor: 
M. G. COPE, A.I.L.(Rus.) 


Panel of Referees 


L. D. BAVER, 


Director, Experiment Station, Hawaiian Sugar Planters’ 
Association. 


A. CARRUTHERS, 

Director of Research, British Sugar Corporation Ltd. 
F. M. CHAPMAN, 

Technical Adviser, Tate & Lyle Ltd. 
J. EISNER, 

Technical Adviser. Booker Bros. McConnell & Co. Ltd 
P. HONIG, 


Consulting Sugar Technologist. 
J. CAMPBELL MACDONALD, 

Chief Technical Officer, British Sugar Corporation Ltd. 
H. C. S. DE WHALLEY, 

Consultant, Tate & Lyle Ltd. 


O. WIKLUND, 


Swedish Sugar Corporation. 


Published by 
The International Sugar Journal Ltd. 
Central Chambers, The Broadway, 
London, W.5. 
Telephone : EALing 1535 
Cable : Sugaphilos, London. 


Annual Subscription: 32s. 0d. or $5.00 post free 
Single Copies: 2s 6d or 45 cents post free 


VOL. 63 June, 1961 


Notes and Comments... 
European sugar beet area. U.S. non-quota authori- 
zation. The 1960 sugar cane season in Australia. 
Tate & Lyle Investments Ltd. 1960 report. U.S.S.R. 
sugar loan to Mainland China. 


Agricultural Articles: 
Sugar Cane Breeding in Barbados 


Some Observations on the effects of Freezes on 
the Sugar Cane in Tucuman 


By Dr. William E. Cross. 
Agricultural Abstracts 


General Articles: 


Structure of Coagulated Colloids of ~~ Beet 
Juice 
Part I1—Structure of Mud in 
and Progressive Predefecation 
By Rudolf Kohn and Zora Kohnova 


The Relationship between Filtrability and Fil- 
tration-Impeding Impurities 


By R. 1. Nicholson, Peter Hidi and Gwynneth 


A Century of Utilizational and Fundamental Work 
on Sugarcane Bagasse 
Part Il 
By V. R. Srinivasan and S. R. Pathak 


* * + 


Sugar-House Practice ; 

Some suggestions for improvement in ‘the working of 
sugar factories, especially in North-Eastern India. 
Increase of milling capacity. Excessive production of 
molasses. A forward step in the modernization of 
factory tandems. Theory and practice of raw sugar 
affination etc. 

Beet Factory Notes. . 
Drying of beets. Circulation rate and heat transfer 
during boiling of highly concentrated sugar solutions. 
Purification of 2nd carbonatation juice with bentonites. 
Determination of the coefficient of mass extraction 
in a diffuser etc. 

Laboratory Methods and Chemical Reports 6 ale 
An assay of dry lead subacetate. Conductimetric 
measurements of high purity sugar solutions. The 
use of the polarograph in the sugar industry efc. 

By-Products... 
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automatic 


... FOR SUGAR PRODUCTION 


The illustration shows a battery of 48" = 39’ 
electrically driven centrifugals, driven by the 
Ward Leonard system, having automatic elec- 
tronic cycle control, with alternative manual 


control of each automatic operation. 


Robust in construction, easy to maintain, and 


precision built for long and efficient service. 
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NOTES AND COMMENTS 


European sugar beet area. 


Elsewhere in this issue appear the first estimates 
by F. O. Licut K.G.' of the areas sown to sugar beet 
in Europe. In view of the large crops produced in 
the 1960/61 campaign which in some cases have 
resulted in embarrassingly large stocks, it would seem 
strange that the total area is reckoned to be 85,000 
hectares greater for 1961 than for 1960. However, of 
those countries classified under Western Europe only 
Spain and Yugoslavia are estimated to have appreci- 
ably bigger beet areas. The only large increase, in fact, 
is that given for the U.S.S.R., now estimated to have 
half the total Europe beet area by herself. Licht 
comments that this increase of 244,000 to a total of 
3,300,000 ha is all the more conspicuous as the Soviet 
Union has undertaken to buy 2:7 million tons of Cuban 
sugar in 1961. Though 500,000 tons of this quantity 
will be re-exported to Mainland China under a recent 
trade agreement, the 1961 sugar supplies for covering 
the domestic requirements of the Soviet people will 
be far more abundant than in 1960. 


C. Czarnikow Ltd.*, calculating on the assumption 
that yields will be in line with the averages of the past 
five seasons, consider that the figures suggest little 
change in the East European outturn despite the 
enlarged area, while in Western Europe production 
will be down by about three million tons to 7,600,000 
tons. If these figures should eventually prove to be 
reasonably accurate, the lower production would go 
some way towards eliminating the present heavy 
stock position of Europe although in some countries 
surpluses would continue to exist. 


* * * 


U.S. non-quota authorization.* 


On April 14th, the U.S. Secretary of Agriculture, 
with the concurrence of the Secretary of State, 
authorized the purchase of 1,263.776 short tons, 
raw value, of non-quota sugar for importation during 
the remainder of this year. This follows the setting 
of quotas reported in our last issue*. Sugar require- 
ments for 1961 were determined at 10,000,000 tons 
last December, while the combined total of quotas 
and non-quota allocations is 8,790,880. The difference 


comprises 1,000,000 tons of the quantity withheld 
from Cuba, 200,000 tons withheld from the Dominican 
Republic, and a total of 9120 tons of non-quota 
sugar from Belgium, Canada, Holland and the U.K.., 
authorization of which has been deferred pending 
further study of conditions for authorizing such 
purchases in the light of the views of the Committee 
of Agriculture on measures to prevent trans-shipment 
of Cuban sugar through these countries. Quotas and 
non-quota allocations are listed below, the figures 
being given in short tons, raw value. 


Non-Quota 


Quotas Allocations Total 

Beet 2,177,773 2,177,773 
Mainland Cane .......... 670,122 670,122 
1,215,410 1,215,410 
1,270,865 1,270,865 
980,000 340,731 1,320,731 
121,507 544,870 666,377 
Dominican Republic ...... 111,157 222,723 333,880 
a 95,409 530,943 626,352 
17,471 25,897 43,368 
4,149 1,463 5,612 
ee 3,968 16,282 20,250 
631 1,266 1,897 
United Kingdom ........ 516 1,034 1,550 
182 361 543 
3 19 22 
84 

- 12,000 12,000 
21,000 21,000 
French West Indies ...... 25,000 25,000 


6,702,805 2,088,075 8,790,880 


Not yet authorized 1,209,120 


10,000,000 


International Sugar Report, 1961, 93, (4), 59. 
* Sugar Review, 1961, (506), 85. 

* Lamborn, 1961, 39, 77. 

*1.S.J., 1961, 63, 129. 
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The 1960 sugar cane season in Australia.' 


The 1960 season’s sugar production was the second 
highest in the industry’s history, being exceeded only 
by the 1958 season’s record outturn. Australian 
production is estimated at 1,383,000 tons 94 N.T., of 
which Queensland produced 1,320,000 tons and New 
South Wales 63,000 tons. This level of production 
is about 74°, greater than in 1959 season. 


The acreage harvested in Queensland last season 
was somewhat higher than in 1959, 327,252 acres 
being harvested as against 299,732 acres in 1959 
season. Apart from the latter season, the acreage 
harvested in Queensland last year was the lowest 
since 1952, notwithstanding the high level of sugar 
production. 


The outstanding feature of the season was the high 
sugar content of the cane. In Queensland only 6°58 
tons of cane were required to make | ton of 94 N.T. 
sugar. The previous record “low” of 6-73 tons of 
cane per ton of 94 N.T. sugar was established as far 
back as 1937. As a result of the very high sugar 
content in the cane, it was only necessary to crush 
an additional 250,000 tons of cane in Queensland 
last season to make 100,000 tons more sugar than in 
the 1959 season. 


The conditions under which the 1960 Queensland 
crop was grown were not quite as favourable as 
those which produced the record yield of 28-12 tons 
of cane per acre in the 1959 season. However, the 
1960 crop averaged 26-54 tons of cane per acre and 
sugar production per acre harvested was 4-03 tons 
94 N.T., the second highest in the industry’s history 
and only 0-03 tons less than the record 1959 yield. 


Weather conditions during the crushing season 
were ideal for harvesting. This enabled the crop to 
reach a high peak of maturity and crushing proceeded 
with a minimum of lost time. Excellent supplies of 
high quality cane assisted the mills to achieve impres- 
sive crushing figures. For the first time in the in- 
dustry’s history an aggregate weekly crushing of 
450,000 tons was exceeded, on six occasions, by the 
31 Queensland mills, the highest weekly crushing 
being 455,895 tons. These performances are all the 
more remarkable when it is realised that there was 
virtually no overtime crushing last season. 


The record cane/sugar ratio achieved in 1960 
season was not entirely due to higher sugar content 
in cane. Great credit also goes to the mills for estab- 
lishing a record level of sugar recovery in a season 
in which they also achieved their highest average 
crushing rate. 


The very high rate of sugar manufacture last 
season created storage problems at mills and ports, 
and stocks of sugar awaiting shipment during the 
season reached an all-time record high. Total stocks 
of sugar for export in Australia at the end of December 
1960 were 360,000 tons of actual sugar as compared 
with end-of-year export stocks of 359,000 tons in 
1959 and 315,000 tons in 1958. (These tonnages 
include “‘fourth quota’ sugar from the 1958 season.) 
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It is estimated that about 1,250,000 tons of cane 
were left unharvested in the 1960 season, which is 
about 1,000,000 tons less than the quantity of surplus 
cane left at the end of the 1959 crushing season. The 
increased acquisition of sugar last season was a help 
in relieving the surplus cane position but the very 
high sugar content in the cane had just the opposite 
effect. For example, if it had taken 7-34 tons of cane 
to make a ton of 94 N.T. sugar, that is, the actual 
Queensland average for the seasons 1954 to 1959, it 
would have been necessary to harvest an additional 
1,002,000 tons of cane to make the same quantity of 
sugar. 

The fact that substantially less surplus cane re- 
mained at the end of the 1960 season than in the 1959 
season, despite the very high sugar content of the 
crop, shows that the industry is acting responsibly in 
regard to control of production. 

It is interesting to note the large extent to which 
the industry last season handled, as stand-over cane, 
crops that were surplus to milling requirements in 
1959. In the seasons 1955 to 1957 it was the practice 
to harvest about 200,000 tons of standover cane in 
Queensland each season, equivalent to about 2% of 
the crop. However, in 1960 season, no less than 
942,206 tons of standover cane were harvested, 
equivalent to 10-8°, of the crop. This shows that the 
extent to which crops are surplus to requirements 
cannot be judged by considering each season on its 
own. In each of the past three seasons a substantial 
proportion of the cane classified as unharvested or 
surplus was in fact crushed in the succeeding year. 


Bulk handling advanced a further step last year 
with the completion of the Mourilyan Harbour 
terminal which came into operation in time to handle 
the 1960 season’s production from Babinda, Goondi 
Mourilyan, and South Johnstone mills. This is the 
fifth bulk terminal to be erected in Queensland. 


About 80°, of the Queensland production was 
handled in bulk during the 1960 season. The existence 
of this new bulk terminal, with its 150,000 tons 
storage capacity, was the main factor which permitted 
record stocks of sugar to be held in Queensland 
during the crushing season. 


Arrangements are now well advanced for the 
C.S.R. Company’s New Farm refinery in Brisbane 
to handle its supplies wholly in bulk. Condong mill, 
in New South Wales, has been delivering raw sugar 
in bulk to New Farm refinery since 1956, but as from 
the commencement of the 1961 season all raw sugar 
from Moreton and Rocky Point mills, and about 
half the production of Maryborough mill, will also 
be despatched to New Farm in bulk. These new 
arrangements will enable about 85% of Queensland’s 
production to be handled in bulk in future. 

234,729 tons of cane were harvested mechanically 
last season, equivalent to 2:7°% of the crop. The 11 
Massey-Ferguson harvesters handled 68,944 tons, 
about 29°, of the tonnage machanically harvested. 


\ Australian Sugar J., 1961, 52, 927-931. 
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Some of the eighteen Venton machines were not used 
for the whole of the season but despite this these 
machines harvested about 30,000 tons of cane. Fairy- 
mead machines harvested about 110,000 tons. 


* * * 


Tate & Lyle Investments Ltd. 1960 report. 
Raw sugar production 

In Jamaica, the West Indies Sugar Company had 
a better year than in 1959 and the trading results 
showed a modest improvement. Costs, however, 
both in factory and field were adversely affected by 
poor yields of sugar per ton of cane, due principally 
to weather conditions in December and January. 
These conditions also influenced juice quality in other 
Caribbean territories. 


In Trinidad both Companies had a successful year. 
The 1960 crop, in contrast to 1959, was grown and 
reaped in almost ideal weather conditions. The yieid 
of sugar per acre was higher than last year; the crops 
were comparatively free from damage by insect 
pest; and production of sugar by both Companies 
was a record. Labour relations have been excellent 
in spite of long negotiations for a new wage agreement. 
The 1960 crop having finished before the onset of the 
rains and the planting programme completed quickly, 
the prospects of another good crop in 1961 are 
favourable. 


In Southern Rhodesia, Chirundu Sugar Estates 
have largely overcome their initial teething troubles 
and during the year produced nearly 10,000 tons of 
raw sugar, which is far in excess of any previous 
achievement. Rhodesia is at present in the throes of 
planning to become self-sufficient in sugar and in the 
process there is a danger of over-production. How- 
ever, negotiations are at present in progress between 
the Producers, the Refiners and the Government 
which it is hoped will prove successful in avoiding 
this danger. 

Refined sugar production 

In December last Tate & Lyle acquired the balance 
of Shares in John Walker & Company not already 
held by either them or Tate & Lyle Investments. 
Tate & Lyle now own 51 per cent. of the Capital 
and Tate & Lyle Investments 49 per cent. 


In the year to March, 1960, Canada and Dominion 
Sugar Company incurred a trading loss, as had been 
expected, but since then refining operations are 
again making profits. The Company, however, is 
still only breaking even on its beet operations, and it 
is hoped that negotiations now going on with the 
Federal Government will allow the industry to con- 
tinue profitably. 


Rhodesia Sugar Refineries Limited have maintained 
a steady expansion in output and have greatly 
increased their refining capacity with the opening of 
the Ndola refinery in Northern Rhodesia on 26th 
May 1960. Improvements are also planned for the 
refineries at Bulawayo and Salisbury to meet the 
increasing consumption of the Federation which is 
being stimulated by a vigorous sales policy. 
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Sugar Machinery Manufacture 


The main contract carried out during the year by 
A. & W. Smith & Co. Ltd. was the design, supply, 
erection and commissioning of a new factory of 
modern design in Swaziland, capable of handling 
300,000 tons of cane per year. More than half the 
contract value of £1,500,000 represented plant and 
machinery exported from the U.K. 


* * * 


U.S.S.R. sugar loan to Mainland China.' 


It has been reported by the Soviet News Agency, 
Tass, that the Soviet Union is to supply China with 
500,000 tons of sugar before the end of August on 
an interest free loan basis. This news has not received 
any particular prominence and with other factors 
affecting the market it is difficult to adduce whether 
it has had any effect on the price of sugar. Never- 
theless, it is from many points of view an item of 
considerable interest in that it helps to clear up 
certain misconceptions. Earlier reports that the crop 
failure in China had been of wider proportions than 
was at first believed would certainly appear to be 
confirmed whilst the specification that delivery is to 
be effected within the space of five months makes it 
quite clear that the Chinese position is one of acute 
shortage. Any fears that may have existed that 
purchases of Cuban sugar by China would lead to 
the emergence of that country as an in-transit refiner 
would also appear to have been dispelled—at any 
rate for the time being. Indeed, the possibility must 
be borne in mind that China may present a regular 
and increasing outlet for world sugar as a result of 
changing dietary habits and an improvement in 
general living standards. It was only a few seasons 
ago that domestic production passed the million tons 
mark for the first time whilst maximum imports 
until last year were never in excess of some 200,000 
tons. This year, whatever may have been the extent 
of the crop failure, China has already agreed to take 
one million tons from Cuba in addition to this 500,000 
tons from Russia. The possibilities of this market 
can readily be seen when it is realized that if annual 
domestic consumption were raised even to India’s 
modest 11 Ib per head it would represent an overall 
demand of no less than 3-3 million tons. 


It will be interesting to learn whether China will 
receive supplies from Russia or whether shipments 
from Cuba will be diverted to Chinese ports. In any 
case with the facts as they are presented at the moment 
it is difficult to see how this agreement can be recon- 
ciled with the statement made to the International 
Sugar Council at its ninth session in February of 
this year “that the purchases by the U.S.S.R. from 
Cuba were for internal consumption and that total 
exports from the U.S.S.R. would not exceed their 
customary level.’’ The highest total of exports ever 
reported was reached last year when some 260,000 
tons were dispatched and the market will welcome 
some clarification of the position. 


' C. Czarnikow Ltd., Sugar Review, 1961, (503), 73. 


7 
; 
t 
ae 
Ke 
d 
‘ 
— 
mes 
: 
4 
4 
ae 
¥ 
: 
eae 
. 


SUGAR CANE BREEDING IN BARBADOS 


Twenty-sixth Annual Report, British West Indies Central Sugar Cane Breeding Station, 1958/59 


in the amenities available for the carrying out 

of the cane breeding programme. These 
include two additional buildings for lantern batteries 
and roofing a 42 ft 50 ft area for potting cisterns, 
the latter giving a larger and higher ripening area 
for pollinated arrows, a rain-water collecting area to 
supply preservative solution and a preliminary cover 
for newly potted seedlings. The most important 
change in technique is an increased use of solution, 
five-gallon enamelled containers with drain plugs 
affording, with entire satisfaction, a valuable saving 
of time and labour in changing the solutions. 


Ti report indicates considerable developments 


Seedling Raising and Elimination 


Arrowing was profuse and a record programme 
was carried through. In all 243 crosses, sib-crosses 
and selfs were made with the production of some 
67 thousand seedlings raised at the station and some 
107 thousand from fuzz sent to British Guiana, 
Jamaica and La Romana (Dominican Republic). 
Noteworthy in this crossing programme is the 
increased °% derivatives of S. sinense; such derivatives 
figure largely in recent late-stage trials. These 
seedlings form the B. 61 series. 


Of the B. 60 series, 7686 seedlings, or 15°4%, were 
carried to the first year trials and had yet to be 
harvested. Selections from the first year seedling 
trials (B. 59) numbered 248; of the characters in- 
volved in the selection, canes per stool ranged from 
8 to 35 and weight per stool from 40 1b to 140 Ib 
with the lowest accepted Brix 19-5. The results of 
the later trials (B.58 to B.54) are presented in 
tabular form on which it can only be noted here that 
of the B. 55 and B. 53 series no seedling survived the 
test, and of the B. 54 series four survived, B. 5401, 
B. 5480, B. 54142 and B. 54227. 


The select seedling trials, the results of which are 
tabulated under the headings tons cane/acre, tons 
sugar/acre, °{ sucrose in cane, quotient of purity and 
number of rotten canes per plot, defy brief analysis, 
comprising as they do plant, first and second ratoons 
grown at 12 stations representative of areas of 
different rainfall. In general, attention is concen- 
trated on B. 41227 and B. 49119, the latter already 
occupying 11° of the commercial cane area and, 
compared with B. 37161, giving yields of 107%, 
117°, and 111% in plant, first and second ratoon 
crops respectively. 


Research 


Considerable attention has been given to the 
question of inbreeding with six seedlings of the 
B series ranging from the second to fifth generation. 
To these has now been added B. 43235, an attractive 
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officinarum-spontaneum-barberi hybrid. While some 
of the lines show remarkable morphological similarity, 
closely resembling clonal plantings, other show 
appreciable morphological variation. A cytological 
basis for this is offered, “in strict polyploids the rate 
of progressZtowards homozygosity is expected to be 
slower than in the case of diploids. Where there is 
differential viability in favour of heterozygous geno- 
types, progress must be expected to be even slower.” 


_ The stage has been reached when crossing between 
inbreds and between male inbreds and female proven 
varieties (top-crosses) has become possible. One 
difficulty here lies in the fact that, owing to loss of 
vigour, inbreds normally have thin canes and weight 
of stool ceases to be a diagnostic character, but 
out-crossing hybrid vigour normally restores thickness. 


Other cytological investigations concern the tech- 
nique of fixing, and sectioning is preferred to the 
squash technique as being more reliable. Stem 
epidermis patterns and hair groups, among other 
morphological characters, have been studied as a 
means of variety determination. 


A further investigation concerns the correlation 
between tillering of seedlings in pots and in the first 
year trials. The relationship appears to be somewhat 
complex but apparently is sufficient to be of value 
when there is an excess of seedlings. 


Other investigations briefly noted include correla- 
tion studies in nursery selections, bearing on the 
question of the need for making varietal! selection 
under each of the varying ecological conditions, 
emasculation by means of **Dowpon”’ and the effects 
of heat treatment on arrowing. 


Varieties in Contributing Territories 

An indication of the varietal trend (% total acreage) 
is given by a comparison of the figures for 1958 and 
1959. The interval is too short to give any reliable 
information but the most obvious trend is the pro- 
gress of B. 41227 in Jamaica, where it was already the 
leading cane, in British Guiana where it is running 
B. 37161 close for top place and in Trinidad, where 
it occupies that position. The second significant 
trend is the drop, in some cases heavy, in acreage of 
B. 37161 in all territories. 


Indian sugar production 1959/60'.—In the season which 
ended in October 1960 total sugar production was 2,420,872 
tons, compared with 1,918,192 tons in 1958/5), i.e. an increase 
of 502,680 tons or 26:20%. Sugar factories operating numbered 
167 and 25,519,000 tons of cane were crushed as compared with 
19,487,000 tons of cane crushed by 163 factories in the previous 
season. Average sugar recovery was 9-91% compared with 
9-85°% in 1958/59. 


1 Indian Sugar, 1960, 10, 565. 
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VERSATILE 
MOUNTED 


TOOLBARS 


Versatility, simplicity and strength are among the main 
features of these modern mounted toolbars. The same frame 
can be used for a variety of operations, and conversion from 
one form to another—for cultivating, ridging, covering, 
lifting, hoeing, seed bed preparation etc., can be easily carried 
out. 


C.68 This is a heavy duty frame, shown above with 4 small 
ridging bodies and tines for breaking up the soil in advance 
of the bodies. Larger bodies for deeper work and wider ridges 
or furrows are available. 


On the right the C.68 is shown with pairs of discs for conditions 
where disc ridging is preferred. For seed-bed preparation 
two gangs of 8 or 10 discs can be fitted. Rigid or coiled spring 
tines are available for cultivating. 


Famous throughout the world for agricultural machinery 


C.73 This is a lighter frame for medium 
tractors, shown in the bottom picture 
with coiled spring tines. 9 rigid tines 
are an alternative fitting, and the width 
cultivated is 7’ 10’. Similar in construction 
is the C.74 which can have 9 or 11 tines 
for a total width of 9’ 8’. 

Other fittings for both C.73 and C.74 
include ridging, lifting and covering bodies, 
and a steerage attachment. 


Write for illustrated literature of these and 
the numerous other implements in the wide 
Ransomes range. 


DISTRIBUTORS THROUGHOUT THE 
WORLD 


RANSOMES SIMS & JEFFERIES LTD., IPSWICH, ENGLAND 
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A. F. CRAIG & COMPANY LIMITED 
Head Office & Works: Caledonia Engineering Works, Paisley, Scotland 
Telephone: Paisley 2191 Telegrams: Craig, Paisley 
London Office: 727 Salisbury House, London Wall, E.C.2 
Telephone: National 3964 
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SOME OBSERVATIONS ON THE EFFECTS OF 
FREEZES ON THE SUGAR CANE IN TUCUMAN 


By Dr. WILLIAM E. CROSS 


INCE I first came to Tucuman many years ago 
S I have been impressed by the long periods 
which elapse before cane left standing after 
having been subjected to severe freezes, becomes 
decomposed and unsuitable for sugar manufacture. 
I first noticed this in the year 1918, when the follow- 
ing minimum temperatures were registered in the 
fields of the Tucuman Experiment Station: 


June 24th 27:5°F 
July 7th 23-0°F 
July 8th 19-8°F 
July 9th 24-8°F 
July 10th 27:5°F 
July 11th 27:3°F 


These freezes killed all the leaves of the cane, 
which presented a completely whitened appearance, 
no traces of green being visible. 

To make matters worse, the cold spell was followed, 
in the second half of July, by very hot weather, with 
maximum temperatures ranging between 86°F and 
91-5°F, and also by another hot spell in the last week 
in August, when the maximum temperatures varied 
between 86°F and 95°F, all of which one would sup- 
pose would have tended to accelerate the decompos- 
ition of the frozen cane. Nevertheless, the purity of the 
stubble cane’ of our then principal varieties POJ 36 
and POJ213, harvested at the end of August 
and early in September, was in most cases well over 
80°. (The plant cane on the other hand did not hold 
up so well, as its purity had dropped to around 70%, 
so that it was hardly fit for grinding.) 

In 1920 similar surprising results were obtained. 
In the middle of July, we had a heavy snowfall, and 
minimum temperatures of 24-3°F, 24-8°F and 25-7°F, 
on three succeeding nights, also followed by hot 
weather (on the 21st July the maximum temperature 
was 94-1°F), and also by rainy spells at the end of 
July, and especially from the 29th August to the 
6th September, when we had 5-3 inches. The leaves 
of the cane, completely whitened by the freezes, took 
on a dirty yellow colour after the rains, and the fields 
presented a very desolate appearance. Nevertheless, 
the cane continued to be in quite good condition for 
the factory until well into October, or even later, as 
the following analyses show: 


Date of Analysis Brix % _Polarization®, Purity % 


POJ 36 
October 7th 15-77 13-39 81:90 
October 14th 14-82 12:88 86-90 
October 21st 14-71 12:77 86°81 
November 4th 11°53 9-61 83-34 
November 18th 11-30 7:80 69-02 
December 2nd 9-85 5-81 60-09 
POJ 213 
October 7th 14:27 11-80 82:69 
October 14th 13-85 10-62 76°67 
October 21st 13-01 10°18 78-24 
November 4th = 11-35 8:50 74°88 
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In 1921 we also had a very severe winter, as between 
the 16th June and the 6th July it froze on sixteen 
nights, with temperatures as low as 21-2°F on 4th July, 
248°F on 16th June, and 26-6°F on the Sth July. 
After these freezes all the cane lost its green colour, 
and presented a completely whitened appearance. All 
this notwithstanding, the standing cane, analysed 
some two months later, was in excellent condition, as 
the following figures show: 


Date of Analysis Brix %, Polarization®%, Purity % 


POJ 36 
September Ist 17-81 15-71 88-20 
September 8th 17-28 15-72 90-97 
September 20th 16:97 13-57 79-96 
POJ 213 
September Ist 17-74 15-39 86-75 
September 9th 17-84 16-11 90-30 
September 14th 16°53 14-66 88-68 
POJ 234 
September Ist 16°39 14-17 86°45 
September 16th 16°67 15-34 92-02 


Similar results were also obtained in the next 
freeze year, 1933, not only with the POJ varieties 
mentioned, but also with others which were coming 
into commercial cultivation, such as Co. 270, Co. 281, 
POJ 2725, POJ 2878 and Tuc. 472. In that year, in 
which we had five freezes in June, including one of 
23-4°F, and freezes on nine consecutive nights in July, 
including one of 24-8°F and another of 25-5°F— 
followed by very hot spells in August, with maximum 
temperatures up to 96-4°F—we continued to make 
analyses of these canes, which were left standing, 
until the first week in November. In general the 
purities remained above 80% until the second half of 
October, but after that the canes suffered rapid de- 
composition, so that in a few days they became quite 
unsuitable for sugar manufacture. 


Similar observations were made in the severe 
freeze years of 1942, 1944, 1945, 1952 and 1955, but 
we will limit ourselves to giving some data of this 
latter year, in which the winter was exceptionally 
severe, a freeze of 28-4°F being registered on the 
22nd June, two of 24-8°F, and two of 26°6°F in the 
first week in July, one of 23°F on the 28th of that 
month, and one of 19-4°F on the 29th—and finally 
four nights of freezes in the first week of August, 
including one of 19-4°F on the 6th. In spite of all 
this, the cane of all but the most susceptible varieties, 
left standing until it could be harvested, remained in 
good condition for grinding until the end of August 
and the beginning of September, although after that 
time it began to deteriorate rapidly. 

1 Unless otherwise stated, all the data given in this article 


refers to stubble cane, which normally constitutes 90°, 
or more of all the cane ground. 
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Table 1 
Year Variety Age of Cane Date of Analysis Brix °., Polarization %, Purity % 
1933 Kavangire 2nd stubble 7th July 16°87 12:77 75-69 
e 29th July 16°61 13-61 81-93 
llth August 16:79 14:31 85-22 
Tuc. 1111 Plant 16th June 14-97 12-64 84-43 
18th August 16-40 14:34 87-43 
Tuc. 1296 Ist stubble 17th June 15-38 12-64 82-18 
2Sth August 17-23 14-73 85-49 
Tuc. 1400 Plant 16th June 12-74 9-67 75-90 
a oe 18th August 15-01 12-03 80-14 
i Zwinga 2nd stubble lith July 14-50 9-97 68-75 
August 15-56 12-30 79-04 
1944 Tuc. 1406 4th stubble 15th June 16°73 14-58 87-15 
9th September 19-48 16°80 86°24 
19th September 22:71 20-28 89-30 
Tuc. 2645 2nd stubble 4th July 15-38 12-07 78-48 
4th August 16°55 14-17 85-62 
Tuc. 2701 4th July 14-68 11-71 79-77 
"a 8th August 16:90 13-81 81-72 
Tuc. 2705 4th July 13-29 10-39 78-18 
a 2nd August 14-96 12:24 81-82 


After the severe freezes of all these years, which 
had the effect of killing the terminal bud of the cane, 
and killing all the leaves, which were completely 
whitened, losing all their green colour, while the 
interior of the lateral buds became quite black, it 
appeared probable that no further ripening could 
take place. On the other hand the high purities which 
many canes had in September and even October, 
were in many cases superior to those which they 
usually have attained in the period when the freezes 
occurred, making it appear that they continued to 
ripen even after having been “frozen”. We decided 
to investigate this possibility, by making analyses of 
the cane of different varieties in the period of the 
freezes, and others several weeks later. As will be 
seen from the data given in the following table, in 
many cases the canes were definitely richer in sugar 
and of higher juice purity in the later analyses, 
indicating that the ripening process had continued 
after the freezes* (Table 1). 

Another matter which I found very impressive was 
the fact that these severe freezes did not seem to affect 
the production of the cane in the succeeding years. 
A rather startling evidence of this is to be found in 
the results obtained from a plot of Kavangire cane 
which was planted in the Tucumin Experiment 
Station in the year 1910, and continued as stubble, 
being duly cultivated and harvested each year, for 
25 years, during which time it was exposed to the 
many severe freezes experienced during that long 
period. Nevertheless, the average production of each 
of the 25 annual crops was more than 58 metric tons 
of cane per hectare, and the average yearly production 
in the last four years was slightly over 60 tons per 
hectare*. Similar results were obtained in plots of 
POJ 36 and POJ 213, also planted in 1910, and 
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harvested each year until 1923, during which time 
the cane was exposed to the severe freezes of 1918, 
1920, 1921, etc. In the last year, 1923, as 12th year 
stubble, both these canes gave more than 55 metric 
tons of cane, and six tons of sugar per hectare‘, In 
the same way the newer varieties I planted in 1947 
in my new experimental farm, in many different 
plots, were continued as stubble for eight years, 
during which period they were exposed to the very 
severe freezes of 1952, and especially 1955. Never- 
theless, these canes, in the harvest of 1956, as eighth 
year stubble, still gave acceptable yields, as is seen 
from the following average results of some of the 
more commonly grown varieties: 


Veriets Average vield per hectare (tons) 


Cane Sugar 
Co. 290 52-065 5-378 
Co. 413 75-780 7-578 
Tuc. 1149 63-358 5-072 
Tuc. 2645 46°610 4:272 
Tuc. 2680 43-890 3-480 
Tuc. 2683 54-630 4-125 
Tuc. 3197 67-860 5-375 
Tuc. 3342 79-065 8-080 
Tuc. 4441 101-385 §-233 


We also made interesting observations on the effect 
of leaving the frozen cane standing until the next 
harvest, analysing it periodically during the second 
year. When this is done with unfrozen cane, the 
purity of the juice remains almost constant during 
the whole year, although the Brix °%% and Polariza- 
2 The freezing temperatures registered in 1933 are given in a 
previous paragraph; in 1944 a minimum temperature 
of 25-9°F was registered on July 9th, besides other 
freezes. 

3 Rev. Ind. y Agric. de Tucumin, 1936, 26, 82-83. 

4 ibid., 1923, 13, 211-213. 
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SOME OBSERVATIONS ON THE EFFECTS OF FREEZES ON THE SUGAR CANE IN TUCUMAN 


tion % become markedly reduced during the rainy 
season, only to increase again after this period is 
over, and the winter season begins. An experiment 
made with POJ 36 will illustrate this: 


Date of Analysis Brix, Polarization®,, — Purity %, 
9th October 21-78 18-68 85:76 
6th November 21-47 18-12 85:59 
4th December 20-07 17-34 83-39 
2nd January 16°66 14:34 86-07 
Sth February 13-37 10-48 78°38 
4th March 11-85 8-95 75-52 
6th April 13-18 10-23 77-61 
7th May 13-22 10-72 81-08 
2nd June 17:07 14-14 82:83 
26th July 16°91 14-71 86:98 
But when the cane left standing has suffered the 
effects of severe freezes, the results of such analyses 
are very different, for while the sucrose content and 
purity is maintained until October or sometimes even 
later, afterwards these values suffer a sudden drop, 
until the canes contain very little sugar. (At the same 
time they shed all their leaves, which are quite killed 
by the freezes, and also the top joints fall off, leaving 
the rest of the stalks blackened, and apparently quite 
dead.) But afterwards a very curious phenomenon 
is observed: as the winter approaches, these blackened 
stalks acquire anew a considerable sugar content and 
a good purity, so that at the time of the harvest their 
juice is quite suitable for sugarmaking, although the 
proportion of juice contained in the cane is low. 
(We have tried to explain this by supposing that 
transfusion takes place, of the juice of the new stalks 
which have sprouted from the stubbles.) These 
changes are well shown by the following results 
obtained with POJ 36 cane after the severe freezes 
of the year 1933: 


Date of Analysis Brix °o 
12th September 1933 15-77 
10th October 1933 14:23 

7th November 1933 10-42 
5th December 1933 8-07 
5th January 1934 10-98 
12th April 1934 13-24 
Ist May 1934 16°36 
29th May 1934 16-02 

The plot of cane from which these samples were 
taken for analysis, which was left standing after the 
freezes of 1933 until the harvest of 1934, produced 
a large number of new canes which sprouted from 
the stubbles, and these grew rapidly, converting the 
appearance of the field from that of a cemetery of 
dead canes which it had in the earlier months of the 
agricultural year, to that of a flourishing plot of 
healthy green cane, in which the old stalks were 
almost completely hidden by the new leafy green 
ones, being hardly distinguishable in appearance from 


Polarization®,. Purity 


that of another part of the plot in which the frozen 
cane had been cut and removed from the field, and 
cultivation carried out in the usual way. We harvested 
the whole plot on the 7th August, 1934, separating 
the old stalks from the new, and weighing and an- 
alysing each group separately. The average results 
obtained are given in Table 2. 


A fieid of sugar cane 1n Tucu nan after the heavy snowfall 
of 10th July, 1920 


These results indicated that in this way might be 
found a practical solution to the serious problem of 
the cane growers, of what to do with fields of frozen 
cane, which could not be harvested before decom- 
position set in, as the cost of cutting such cane and 
removing it from the fields, and then cultivating as 
usual, is very considerable. This solution would be 
to leave standing the fields of frozen cane until the 
following harvest, and then cut and send to the mill 
both the old and the new stalks, when the whole 
would give a juice acceptable for sugarmaking, 
although the juice extraction obtained from the old 
stalks would be rather low. For this reason we thought 
it worthwhile to repeat the experiment with other 
varieties, which we did in 1945, after the severe 
freezes of that year, which included one of 25-7°F on 
the 9th July, and one of 26°6°F on the 22nd June. In 
one experiment, in a field of Tuc. 1406, a part of the 
cane was left standing until the harvest of 1946, when 
as in the other experiment the whole of the cane was 
cut, and the old stalks separated from the new, and 
weighed and analysed. In another part of the tield 
the cane was cut and removed from the field, and 
cultivation carried out in the usual way. The results 
obtained are shown in Table 3 (date of harvest, 
12th July, 1946). 


Table 2 


No. of stalks 
per hectare 
Part left standing after the 1933 crop— 


Old stalks 56,145 13,970 
New stalks 69,795 34,155 


Part cropped in 1933, and cultivated as usual— 


81,070 36,850 


Kilos cane 
per hectare 


—— Analysis of Juice ———-——~ 
Polarization Purity 


15-81 12°73 80°52 
20-75 18-58 89°54 


Brix %, 


20-57 18-42 89°55 
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Table 3 
No. of stalks Kilos cane -—_————— Analysis of Juice ————_——— 
per hectare per hectare Brix °, Polarization %, Purity °o 
Part left standing after the 1945 crop— 
Old stalks $0,722 23,055 12:87 10-88 84-54 
New stalks 108,500 72,167 16°21 13-72 84-63 
Part cropped in 1945, and cultivated as usua}— 
126,667 73,222 16°33 13-98 85-61 
Table 4 
Variety Old or New No. of stalks Kilos cane -——_—— Analysis of Juice ——-———-s 
stalks per hectare per hectare Brix Polarization Purity 
Experiment 
Tuc. 2645 Old (*) 18,889 16°43 14-02 85-33 
ni New 104,444 70,000 18-58 16:26 87-51 
Tuc. 2651 Old 94,444 25,556 14:47 12:35 85-35 
- New 182,222 106,667 14-27 11-19 78-42 
Tuc, 2657 Old 74,444 27,778 15-87 13-86 87-33 
ma New 225,556 130,000 15-95 13-44 84-26 
Tuc. 2680 Old 95,556 48,889 13-75 11-21 81-53 
i New 173,333 116,667 15-42 12:49 81-00 
Experiment 
Tuc. 2645 Old 31,944 16,278 17:14 15-37 89-67 
a New 97,222 69,556 18-60 16:25 87-37 
Tuc. 2680 Old 61,111 32,500 14-35 12-00 83-62 
pe New 138,167 78,833 15-35 12-55 81-76 
Tuc. 2683 Old 70,389 38,889 15-62 13-56 86°81 
os New 152,614 100,389 16°57 13-81 83-34 


* Not determined. 


In two other experiments, with various types of 
cane, the frozen cane was left standing after the 
winter of 1945, in the same way, except that the 
cutting and cultivaung a part of each plot was 
omitted. In the harvest, which took place between 
the 10th and the 12th July, 1946, the results obtained 
were as in Table 4. 


Another observation we made in all these experi- 
ments, was that the new canes which sprouted from 
the stubbies of the cane left standing, developed 
definitely more quickly than those in the part of the 
field where the cane had been cut and cultivated in 
the usual way, making it appear that the juice of the 
old stalks, by transfusion, nourished the new ones, 
and stimulated their growth. In the two experiments 
in which a part of the field was cut and cultivated, 
the average weight of stalk of this cane was definitely 
less than that of the new stalks produced in the part 
left standing. 


Finally we may mention some observations we 
made regarding the effects of the freezes on the cane, 
from the point of view of its suitability for planting. 
The severe freezes mentioned in this article had the 
effect of killing the terminal buds of the cane, and 
apparently also the lateral buds, the tissues of which 
took on a dark brown, almost black, colour, making 
the buds appear to be dead. But in many cases, if 
the cane was left standing, a ring of green tissue was 
formed around the damaged part, which in time 
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appeared to be absorbed, and tended to disappear. 
When such cane was used for planting, it usually 
sprouted well. But even when the freezes were so 
severe that they really killed some of the buds, these 
were always those of the top part of the stalk, the 
lower buds retaining their germinating capacity, so 
much so that in none of the severe freeze years 
mentioned in this article was the lower third of the 
stalk unsuitable for planting. 


We also observed that the freezes, when they did 
not actually destroy the buds, seemed to have a 
definite stimulating effect on the cane, so much so 
that many fields planted with such cane were more 
productive than those planted with cane which had 
not been exposed to the frost. This benefit was so 
striking, that it made one think that it might be 
advantageous to submit all cane to be used for 
planting to a low temperature of say around 27°F, 
for a short time, in cold storage, before the planting 
is carried out. I wanted to try this out experimentally, 
but never got the opportunity. 


In a previous article published in this journal® 
I tried to show that the varietal yield decline which 
seems to occur inevitably in most cane producing 
countries, has not been observed in the Argentine. 
May it not be that the stimulating effects of the 
frequent freezes has at least some influence in 
bringing about this favourable situation? 
5 1.S.J., 1960, 62, 87-88. 


ett 
4 
4 
3 
F 
‘ 
\ 


FACTORIES 


and REFINERIES 
DISTILLERIES 
ABSOLUTE ALCOHOL 
and CHEMICAL PLANTS 


Sole Makers of MULTIPLEX FILM EVAPORATORS 


Our illustration shows Rectifying Column with Plates for Stripping Column used in a 
Still producing 40°, Formaldehyde. Column made of 99°5° Aluminium. 


BLAIRS LIMITED 


WOODVILLE STREET, GLASGOW, S.W.1 


Cables: “Blazon Glasgow”’ 


LONDON OFFICE:—38 GROSVENOR GARDENS, S.W.! 


Cables: **Multivap Sowest, London”’ 


| 
XXXII 
: 
dhe? 
= 


XXXIV 
‘ 
ist? 
i 
/ 
/ 
& 
4 an ag i 


XXXV 


PROCESS: 


Simple Defecation System will be used for Clarification of the Cane 
Juice in manufacture of Raw Sugar. A portion of the Raw Sugar 
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Direct and residual effects of Striga control treatments 
on Sorghum yields. ANON. Trop. Agric., 1961, 38, 
49-56.—In view of a previous abstract', this account 
of investigations in the Sudan is of some interest. 


* * * 


Comparison of flowering of healthy and RSD-infected 
sugar cane. P. H. DUNCKELMAN and E. H. Topp. 
Sugar J. (La.), 1960, 23, (5), 28-30.—A significant 
increase in the degree of flowering was found in 
ratoon stunting disease-infected CP 29-320, when 
grown on certain classes of soil, and varying results 
were obtained with CP 44-155 and F 36-819. Other 
varieties showed no difference. 


* * * 


Research and field practice. T. G. CLeassy. The 
Condenser, 1960, 4, (3), 35-42.—The article forms a 
comprehensive review of the progress made in all 
branches of the sugar industry with especial reference 
to the Tongaat Sugar Company’s estates. 


* * * 


Motorizing cane transport. G. S. BARTLETT. The 
Condenser, 1960, 4, (3), 43-45.—An account is given 
of the manner in which the problem, raised by the 
reduction of rail facilities in 1955, of mechanizing 
cane transport has been met at the Tongaat estate 
under the somewhat severe conditions imposed by 
steep and broken land. 


* * 


The Sugar Cane Selection Station of Réunion. H. 
MourGuket. J. Agric. trop. Bot. appl. 1959, 6, 637-652; 
through Plant Breeding Abstracts, 1961, 31, 695.- 
In this detailed account of selection and hybridization 
methods used at the Station, mention is made of 
some of the most recent varieties produced. R 331, 
itself derived from a cross between Uba-Marot 
and POJ 36, has been crossed with the standard 
variety POJ 2878. Among the hybrids thus obtained 
were R 445 and R 447; both are now widely grown 
in the island, having largely replaced R 397 which 
proved susceptible to gummosis. 


* * 7 


Selection in bunch and single planted sugar cane 
seedling nurseries at Louisiana State University. 
E. R, Barrett. Diss. Abstr., 1960, 20, LC card Mic 
59-5507, 2482-83, (abst.); through Plant Breeding 
Abstracts, 1961, 31, 696.—A study was made of the 
Brix value and other characters of (1) selections in 
stubble stools of the CP 1955 series of crosses planted 
as single plants and bunches of 10 and (2) clones 
established from the selections, It was concluded 
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that the two methods of selection would be equally 
effective as regards Brix and stalk diameter, weight 
and height. Selection for Brix was not completely 
effective. If Brix is therefore not used as a criterion 
in selection, a much larger number of seedlings may 
be handled with the same facilities. A larger number 
of clonal plots should however be established from 
stubble selections so as to permit further testing of 
a greater number of seedlings. Selection of Brix 
in 3-ft clonal plots would be effective for isolating 
high-sucrose canes. Data on selections in stubble 
stools of the CP 1956 series of crosses also revealed 
little difference in the Brix of canes from the bunch 
and single-plant methods of selection. Survival 
studies of seedlings in the greenhouse indicated that 
a high percentage of bunched seedlings are eliminated 
at random before becoming established in the field. 
‘Field studies also indicate that more than one cane 
per hill could be selected from plant cane seedlings 
without obtaining two canes of the same variety at 
a high frequency. However, selection of more than 
one per hill in stubble would greatly increase the 
possibilities of selecting two canes of the same variety.”’ 


* * 


The ageing of sugar cane clones. V. Trippi and 
E. R. MonTALDI. Phyton, Vicente Lépez, 1960, 14, 
79-91; through Plant Breeding Abstracts, 1961, 31, 
697.—Clonal propagation of flowering plants may 
be effected by means of cuttings either from vegetative 
parts which are sexually immature, such as basal 
shoots, or from parts which are sexually mature and 
are about to flower or have already flowered. In 
the former case the clone is physiologically young 
and, it is thought, will go through a juvenile phase 
with low yields and then a period of high yields 
before finally undergoing senile decay; in the latter 
case ageing will take place quickly. To delay ageing 
in sugar cane it is recommended that basal setts be 
used instead of the usual apical setts. It is further 
noted that breeders tend to select individuals which 
give high yields immediately, i.e. which are physio- 
logically precocious; this has the disadvantage that 
the period of high yield will be followed rapidly by 
that of degeneration. 


* * * 


Field practices of sugar cane culture in Taiwan. 
WaAN-CHUN Hsu. Taiwan Sugar, 1960, 7, (7), 13-29.— 
This comprehensive article deals with cultural 
practices at all stages from land preparation to 
harvest and, in conclusion, sums these up in a cultural 
calendar. 

17.S.J., 1961, 63, 136. 
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STRUCTURE OF 


COAGULATED COLLOIDS OF SUGAR BEET JUICE 


(II) Structure of Mud Aggregates in Instantaneous 
and Progressive Predefecation 


By RUDOLF KOHN and ZORA KOHNOVA 


(Czechoslovak Academy of Sciences, Chemical Institute, Slovak Academy of Sciences 
Bratislava, Czechoslovakia) 


mud particles of progressively predefecated juice 

are anisometric, of markedly elongated shape. 
They may resemble sticks, fibres or elongated rotating 
ellipsoids. They form a loose structure of a very low 
volume concentration of particles (0-012). It is 
necessary to find out whether this space structure is 
formed chiefly by a mechanical knitting of particles 
or their aggregation caused by adhesive forces. 

The methods of colloido-chemical analysis des- 
cribed in our preceding study' enable us to determine 
the total volume of primary mud particles together 
with their hydrate envelopes as well as their shape. 
We can, therefore, with the help of this method 
experimentally ascertain the validity of DéDEk’s* 
assumptions concerning the course of coagulation of 
sugar beet juice colloids by an instantaneous and 
progressive addition of Ca(OH),, as well as assump- 
tions of the so-called stabilization of colloids**. 


Dépexk? looks upon colloids of sugar beet juice as 
natural ion-exchangers of polyanionic nature on 
the mixed K*, Na* and H~ cycle. During defecation 
of sugar beet juice by calcium hydroxide an exchange 
of these ions for Ca** ions occurs. lon-exchangers, 
synthetic as well as natural (for instance, beet pulp, 
peat and the like), are at all times less hydrated on 
the Ca** cycle than on Na~ or K° cycle. 

In instantaneous predefecation a sufficiently high 
concentration of Ca** ions in the solution is reached 
all at once. As a result of this there occurs an imme- 
diate ion-exchange on the surface of the colloidal 
particles; i.e. coagulation of colloids. Anions of the 
surface layer of a colloidal particle bind the Ca?** 
ions; in this way a surface film with a smaller degree 
of hydration is formed, which then prevents a further 
penetration of Ca** ions to anion groups situated 
inside the colloidal particle. The ion-exchange takes 
place imperfectly. 

In the case of progressive predefecation, on the 
other hand, the concentration of Ca** ions in the 
solution increases but slowly. At their low concen- 
tration in the first phase of predefecation there occurs 
therefore a gradual ion-exchange in the whole sub- 
stance of a colloidal particle without the occurrence 
of coagulation of colloids. Their coagulation occurs 
only when a higher concentration of Ca** ions is 
reached. The ion-exchange is here complete. 


F our preceding paper' we showed that hydrated 


On the basis of this different ion-exchange DEDEK 
presupposes a different degree of hydration of colloids 
coagulated by an instantaneous and progressive 
addition of Ca(OH),. Colloids which are coagulated 
in the case of progressive predefecation will therefore 
be substantially less hydrated than the colloids coagu- 
lated by the instantaneous addition of Ca(OH),. It is 
in this way that DEDeK explains the so-called stabili- 
zation of colloids of sugar beet juice in the course of 
their coagulation and the favourable effect of pro- 
gressive alkalinity rise during predefecation on the 
filtering and sedimentation properties of coagulated 
colloids. 


The aim of the present work is to determine the 
total volume and shape of hydrated mud particles 
and to study their mutual bonds and structure of 
aggregates both in the case of juice predefecated 
instantaneously as well as in the case of juice prede- 
fecated by a progressive addition of Ca(OH),. 


EXPERIMENTAL 


The diffusion juice was prepared in a DdS-type 
laboratory diffuser. The temperature during the 
diffusion was on purpose kept higher than usual so 
that the diffusion juice might contain a higher than 
normal concentration of colloid substances, especially 
pectic substances. 


The analysis of the diffusion juice was carried out 
in the same way as described previously’. 


Predefecation was carried out at 80°C by a lime 
sucrate solution containing 15g sucrose and about 
2-3g CaO in 100 ml. The time of progressive prede- 
fecation was 10 minutes. In the instantaneous 
predefecation the juice was kept at 80°C, after the 
addition of lime sucrate solution, for the same period 
as the progressive predefecation itself in a parallel 
sample. 


The colloido-chemical analysis was carried out at 
laboratory temperature by methods described in our 
preceding study’. The total volume of hydrated mud 
particles and their shape were determined by a com- 


' 1961, 63, 79, 100. 

? Sucr. Belge, 1949/50, 63, 73; 1.S.J., 1951, 53, 288. 

3 BRIEGHEL-MULLER: Proc. 1X. Congr. Ind. Agr. (Rome), 
1952, 4. 

* KOHN et al.: Chem. Zvesti, 1958, 12, 163. 
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STRUCTURE OF COAGULATED COLLOIDS OF SUGAR BEET JUICE 


bination of the indicator method'* and the conducti- 
metric method!:*?, 


For the measurement of viscosity we made use of 
the Ubbelohde viscosimeter of various capillary 
widths. 


Rheological measurements were made with the 
help of a rotating viscometer—Epprecht Viscorator 
type STK with nine acceleration gradients D from 
27 to 532 sec.~', rotating body type A. The apparatus 
was calibrated with glycerol solutions. 


For further details see Part I’. 


RESULTS AND DISCUSSION 


Determination of tota’ volume and shape of hydrated 
mud particles in the instantaneously and progressively 
predefecated juice 


The analysis of the primary diffusion juices is given 
in Table I. The diffusion juice was predefecated in 
parallel both by the progressive and by the instan- 
taneous addition of lime sucrate solution. Prede- 
fecation was carried out in such a way that alkalinity 
of clear juice was only a little higher than the optimum 
alkalinity of colloid coagulation of sugar beet juice. 
By this means we prevent the undesirable peptization 
of coagulated colloids, which may occur in the case 
of higher alkalinity in the instantaneously predefecated 
juice. 

Table I 


Sample 
refractometric solids (°Bx) 
purity (Q) 
acidity (—% CaO) 

H 


polygalacturonic acid/100 ml (g) 


The results of colloido-chemical analysis are given 
in Table Il. The progressive predefecation is marked 
by the symbol D-V, the instaneous predefecation by 
the symbol J. V; means the true total volume of mud 


Sample 
method of defecation ........ 
alkalinity of clear predefecated 
jui %CaO 


practically the same for both methods of predefecation. 
In the case of instantaneous predefecation the values 
of V; were found to be 1-5 to 2° higher than in the 
juice predefecated progressively, but this small 
difference lies within the limits of experimental errors 
as is shown by the results in Table I. Similar 
results were obtained in the apparent total volume of 
hydrated mud particles V., determined by the con- 
ductimetric method (for ¥=2). The ratio of values 
V..:V; is constant for the given sample and independent 
of the defecation method. 


In our preceding study we have proved that the 
hydrated mud particles of progressively predefecated 
juice are of markedly anisometric shape. As we have 
mentioned in the introduction they may resemble 
sticks, fibres or considerably elongated rotating 
ellipsoids. The measure of asymmetry is the factor Y, 
which characterizes on the average the shape of the 
particles of the whole hetero-dispersed system. The 
low values of factor XY which we find from experi- 
mental data prove that the particles are markedly 
anisometric. Factor ¥ (Table II) is equally indepen- 
dent of the defecation method; for the given sample 
it is constant. From this it is seen that the shape of 
primary hydrated mud particles is the same for both 
methods of defecation. (By the term ‘“‘primary 
particles’’ we mean particles without any “imbibition 
of liquid’; particles from which aggregates are 
formed.) 


From the above mentioned results we can come 
to this conclusion: The total volume of primary 
hydrated mud particles of coagulated colloids of sugar 
beet juice and their shape do not depend on the method 
of predefecation but solely on the composition of the 
primary diffusion juice. Their total volume and shape 
are the same whether we coagulate colloids of sugar 
beet juice by the instantaneous or progressive addition 
of Ca(OH),. As follows from the principles of the 
methods used, it is impossible from these results to 
come to any conclusion on the size of the primary 
particles. 


(0-008) 
0-666 

(40-014) 
1-66 
0-665 


particles together with their hydrate envelopes and V, 
the apparent total volume of hydrated mud particles 
determined by the conductimetric method, on the 
assumption that the mud particles are in the shape of 
a sphere (factor ¥=2). Factor X is the parameter 
characterizing the shape of the particles (see '’*). 

The true total volume of hydrated mud particles 
of the coagulate (V;) of the juice which had been 
predefecated instantaneously and progressively is 


In the colloido-chemical analysis described above 
we did not determine directly the amount of hydrate 
envelope water of the particles. If a different hydra- 
tion of mud particles results from a different method 
of predefecation, it follows from the given results 
that this hydration is so small that its change is 


5 KOHN: Chem. Zvesti, 1961, 15, 81. 
® Fricke: Phys. Rev., 1924, 24, sec. ser., 575. 
7 Fricke and Morse: Phys. Rev., 1925, 25, sec. ser., 361. 
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A B 
15-1 3 
87:8 
0-024 0-023 
6:13 6°35 
colloids K/100P (g) ............ 2°82 3-22 
0108 (0-168 
Table I 
D-V J D-V J A% 
0-395 0-401 +1°5 0-400 0-408 +20) 
0-660 +09 0-603 0-615 +20 
(+0-008) (40-012) (+0-001) 
1-67 —0-6 151 151 0-0 
0-660 +08 0-790 0-795 9-6 4 
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Table 
Sample A - ——— B —— 
sediment after 24 hours.................. vol. %, 28 46 64 28 42 + 50 
sediment after centrifugation: 
vol. 7:8 13-9 78 66 11-4 + 73 
sediment volume of spheres in free sedimentation 
vol. % 0-694 0-703 0-701 0-715 
true total volume of hydrated mud particles...vol °, 0-395 0-401 1-5 0-400 0-408 2 
Table IV 
Sample 4 D 
Diffusion Juice— 
due —%, CaO 0-024 0-026 
Nz/100 P ..... g 0-055 00°68 
polygalacturonic acid/l00 ml 0-074 0°128 
Predefecation 
Predefecated Juice 
alkalinity of clear juice ... 0-130 0-121 0-136 0-125 
sediment after 24 hours.............. vol. % 27 47 24 42 
sediment after centrifugation at 700 g.............. vol. % 41 9-5 43 11-4 
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Sedimentation of predefecated juice in centrifugation. 


Abscissae : 
Ordinates : 


time of centrifugation in minutes 

volume of sediment V, vol. %, 
a=instantaneous predefecation, a 
b=progressive predefecation, D-V, a- 
c=instantaneous predefecation, a 
d=progressive predefecation, D-V, a=720 g. 

Points A, B, C, D characterize the moment at which the 
sediment is compacted. 


apparent only within the limits of experimental errors 
in the determination of the total volume of hydrated 
mud particles. 


These remarks are in agreement with the results 
obtained by TiBeNSKY*, who pointed out that in the 
case of instantaneous and progressive predefecation 
there is no practical difference in ion-exchange which 
occurs during the coagulation of colloids of sugar 
beet juice caused by Ca(OH), addition. 


The above-mentioned results together with the 
conclusions reached by TIBENSKY are not in agreement 
with DéDEK’s assumption® which ascribes the different 
properties of coagulated colloids of sugar beet juice 
precipitated by the instantaneous and progressive 
addition of Ca(OH), to their different hydration, 
caused by a different exchange of ions in the coagula- 
tion of colloids. 


STRUCTURE OF MuD AGGREGATES 
Sedimentation of mud particles under gravity and 
centrifugal force 

The sedimentation of mud particles in centrifugation 
was observed at different centrifugal accelerations and 
the measurements given in Table III. The centrifugal 
acceleration a is given in multiples of gravitational 
acceleration g. The sediment volume in centrifugation, 
as given in Table III, represents the final constant 
volume of mud, which at the given acceleration does 
Koaguldcia v repnej st'ave. Dissertation, Chemicky astav SAV 

=: (Bratislava, 1959); Listy cukr., 1961, 77, 36-39. 

Kolloid Beihefte, 1941, 53, 385. 
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MASSECUITE 
EXAMINATION 


The surest way of determining the recoverable 
crystal content of a massecuite is to spin a sample 
in our LABORATORY CENTRIFUGAL. This 
robust electrically driven machine operates at 
speeds variable from 1000 to 2000 r.p.m. and is 
provided with either a 6in. diameter basket 4 in. 
deep or an 8in. basket 6in. deep, both having 
Lia. perforations. Construction is in Monel metal 
and the unit is complete with electric motor and 
regulator. A.C. single-phase voltage and frequency 
must be stated when ordering. 


Our SATUROSCOPE is designed for easy visual determination 
of the saturation temperature of a massecuite. The sample cell 
and thermometer pocket (containing mercury for good heat trans- 
fer) are in close proximity in the heated block which is of solid 
copper. This arrangement allows measurement of the temperature 
in the sample cell to an accuracy of +0.5°C. Using a polarized 
light source, the massecuite is examined through the x65 micro- 
scope which allows the saturation point to be observed clearly. The 
heating element uses 110/260 volt single- 
phase A.C. andis provided with a fine 
control for the rate of heating. 


A permanent record of each strike 
—either as massecuite or sugar— 
can be made easily and quickly 
by means of our CRYSTAL 
CAMERA. Samples iit by side 
or polarized sub-stage illumina- 
tion are photographed using a 
specially modified 35-mm. Agfa 
camera, yielding a negative which Write now for fur- 
records the crystals at exactly 
their original size and which may 
be enlarged or projected for study. 
A single cassette of film will 
provide a record of 36 strikes, so complete range of 
that use of the camera is cheap 

and suitable as a routine measure equipment. 

in both sugar factories and re- 

fineries. 
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... although CROFTS gears do incorporate 
nickel chrome steel pinions of 55/60 tons 
tensile strength. CROFTS helical gear units 
offer so many other advantages as well; 
phenomenal toughness, enhanced durability, 
greatly reduced shock-loading and noise, minimum 
abrasion in service. They simplify and speed 
production, and provide cheaper power. 


SPIRAL BEVEL GEARS 
Publication 611 


And that’s not just a matter of opinion. 
CROFTS helical gears are proving all this in 
every continent of the world today. 


UNIVERSAL MOUNTING WORM 
GEARS Publication 571/B (If helical gears interest you, you'll probably 
want to know, also, about the other 
CROFTS gears shown on this page.) 


‘RITESPEED’ GEARED MOTORS 
AND REDUCTION GEARS 
Publication 5737A 


CROFTS (ENGINEERS) LIMITED 
POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE ENGLAND 
Phone: 65251 (20 lines) Grams: ‘Crofters Bradford Telex’ Telex 51186 


REGO TRADE MARK 


Branches at: Belfast ane Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool London Manchester Newcastle Northampton Nottingham Sheffield 
toke-on-Trent. Subsidiary Companies in Canada South Africa U.S.A. World-wide Representation 
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not change with the period of centrifugation. The 
sediment of the instantaneously predefecated juice is 
after 24 hours 64% (A) and 50% (B) greater than in 
the case of juice progressively predefecated. At a 
centrifugal acceleration of 110 g the constant mud 
volume of juice predefecated instantaneously is 78% 
(A) and 73° (B) greater than the mud volume of the 
progressively predefecated juice. This difference 
decreases with the increasing centrifugal acceleration 
and when a=18,800 g it reaches only 18°, (A) and 
10% (B). 


Still greater differences of sediment volume were 
obtained in instantaneously and progressively pre- 
defecated juice in the centrifugation of mud suspen- 
sions at 700 g recorded in Table IV. Sediments under 
gravity differ by 75°, (C, D), while sediments of mud 
in centrifugation differ by 132% (C) and 165% (D). 


STRUCTURE OF COAGULATED COLLOIDS OF SUGAR BEET JUICE 


Table III is completed by calculated values of such 
sediment volume as would be taken up by spheres 
in their free sedimentation in the field of gravity. 
Our calculations are based on the assumption that 
the total volume of spheres in. the suspension is equal 
to the total volume of hydrated mud particles of 
predefecated juice’. 

The course of sedimentation was followed especially 
with regard to time in both suspensions (sample A) 
under centrifugal acceleration of 110 g and 720 g. 
The results are illustrated in Fig. 1. In the case of 
mud centrifugation of progressively predefecated juice 
a constant volume of sediment is reached in a com- 
paratively{short time (curve 5, a=110 g; curve d, 
a=720g). The sedimentation of mud of instan- 
taneously predefecated juice takes place very slowly 
in centrifugation (curve a, a=110g; curve c,a=720g). 

(To he continued) 


THE RELATIONSHIP BETWEEN FILTRABILITY AND 
FILTRATION-IMPEDING IMPURITIES 


By R. I. NICHOLSON, PETER HIDI and GWYNNETH McINTYRE 
(Research Department, The Colonial Sugar Refining Company Ltd., Sydney, Australia.) 


INTRODUCTION 


HE problem of slow-filtering, impure sugar 

syrups has been the subject of many investi- 

gations throughout the industry'***. Numer- 

ous filtrability tests have been described which have 

yielded qualitative results, difficult to interpret and 
not amenable to quantitative treatment. 


The present paper describes a relationship between 
a filtrability test and the activity of filtration-impeding 
impurities. This relationship has permitted the study 
of a number of factors which affect filtration rates 
and generally permitted a better understanding of 
the problem of slow filtrability. 


THEORY AND DISCUSSION 


Using the filtrability test described by NICHOLSON 
and Hors.ey*, it has been found that the logarithm 
of the filtrability of an impure sugar/pure sugar 
mixture is linearly related to the proportion of impure 
sugar in the mixture over the range 0°% to 100% 
impure sugar. This relationship applies to all the raw 
sugars (from widely differing origins) that we exa- 
mined, as well as to other impure sugar products 
such as liquors, syrups, and B and C sugars. Some 
of the experimental results are shown in Fig. 1. 


This empirical relationship may be most simply 
expressed as 


In equation (1) F is filtrability per cent expressed as 
100 times the ratio of the filtration rate of the test 
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Fig. 1.—Natural sugar impurities. Plot of —log (io) vers 


fractions of impure sugar product. Curves A, B and C are raw 
sugars of filtrability decreasing from A to C. Curve D is a “C” 
sugar and E and F are syrups. 


' KortscHak: /.S.J., 1953, 55, 163. 
° BALCH: Ind. Eng. Chem., 1957, 49, 904; 1.S.J., 1958, 60, 78. 


® ALEXANDER: Proc. 31st Congr. S. African Sugar Tech. Assoc., 
1957, 68; 1.S.J., 1959, 61, 115. 


* ALEXANDER: S. African Sugar J., 1958, 42, 579; I.S.J., 1959, 
61, 116. 


WeLts: Tech. Report (Sugar Research Inst., Queensland), 
1960, (58) ; .S.J., 1960, 62, 261. 


® Proc, oo Congr., I.S.S.C.T., 1956, (2), 271; LS.J., 1957, 59, 
105, 
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sugar to the rate of pure sugar under identical con- 
ditions; c is the concentration of the impurities which 
impede filtration and k is the activity or performance 
coefficient of these impurities emphasizing that 
filtrability, as will be seen later, is dependent not only 
on their concentration, but also on their quality, 
which includes such factors as size, size distribution, 
shape, deformability, etc. 


With natural sugar syrups, because of the com- 
plexity of the impurities, we cannot accurately 
measure k and c separately, but we deal with their 
product, i.e. the filtration-impeding activity (A). 
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Fig. 2.—Data as in Fig. 1. Plot of (jp) versus fraction of 
impure sugar product. 


Fortunately, during most of the operations such 
as dilution mentioned earlier, or others described 
below, the performance coefficient of these impurities 
does not appear to change significantly and therefore 
we can look on (A) as a linear proportional function 
of the concentration and regard it in the calculations 
as a hypothetical concentration of the filtration im- 
peding impurities (F.I.1.). 

We have chosen arbitrarily as the unit of filtration 
impeding activity (F.I.A.) the filtration impeding 
activity of a solution which filters 10 times slower 


than pure sugar (i.e., A=1 if 070"! or F=10%). 


On the other hand, a pure sugar gives =1or 


100 
F=100%; i.e., no filtration impeding activity is 
present and A=0. 

Fixing these two points resulted in the simple 
relationship between filtration impeding activity and 
filtrability expressed in Equation (1). 


The use of this relationship to the different pro- 
cedures during sugar manufacture is discussed in the 
application section of this paper. 

With artificial filtration impeders, the logarithmic 


110 
relation fails but a plot of F! FE 


scale) is found to be linear with corresponding dilu- 
tions of filtration impeders. This relationship applies 


for a convenient 
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particularly when the added filtration impeder is a 
non-deformable solid (Fig. 3B). 


Figs. 1, 2 and 3a, 3B, compare the filtrabilities of 
natural and synthetic impurities plotted as logarithmic 
and reciprocal functions showing clearly the difference 
in behaviour of the natural and synthetic impurity 
groups. The slopes of the plots in the figures indicate 
the different levels of filtration-impeding activity and 
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Fig. 34.—Artificial impurities added to pure syrup. Plot of 
—log igo) Versus fraction of impurity. A is calcium carbonate, 
B is calcium phosphate, C is a polyelectrolyte (Dow AP30), 
D is magnesium phosphate. 

Fig. 38.—Data as in Fig. 3a. Plotof ( ”) versus fraction of 
impurity. 


the shape of the curve is important to show which 
relationship is applying. Some of the synthetic im- 
purities, as for example, calcium phosphate-protein 
mixture, appeared to be intermediate in their pro- 
perties between natural and most of the synthetic 
impurities. This is shown in Figs. 4a and 48 where 
neither method of plotting achieves a linear relation. 
There is some evidence that certain mixtures of 
calcium phosphate and protein could give, even at 
low filtrabilities, linear log plots, ic. behave in a 


as 
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THE RELATIONSHIP BETWEEN FILTRABILITY AND FILTRATION-IMPEDING IMPURITIES 


similar manner to naturally occurring impurities, but 
the reproducibility of the conditions has proved too 
difficult to be certain of the conclusion. 


Tests have been made to ascertain if the observed 
relationship between —log F and A was influenced 
by an increasing solubility of the filtration impeding 
impurities (F.I.1.) as the dilution with pure syrup 
increased. These were made by repeatedly filtering 
syrups from sugars until the filtrability reached 100% 
and then using these syrups as the diluting medium 
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Fig. 4a.—Artificial impurities added to pure syrup. Plot of 
- toe (iGo) versus fraction of impurities. A is blood albumen, 


B is blood albumen plus calcium phosphate (2°7 to 1), C is 
blood albumen plus calcium phosphate (1-6 to 1). 


Fig. 48.—Data as in Fig. 4a. Plot of (7) versus fraction of 
impurity. 


instead of pure syrup. These syrups would be satura- 
ted with impurities so that there should be no solution 
of F.I.1. on dilution. The tests indicated that there 
was no significant difference between the relationship 
by diluting with these syrups and that obtained by 
diluting with pure syrup. Accordingly, it has been 


assumed that solution of F.I.I. by dilution is not a 
factor responsible for the observed relationship. It 
should also be noted that similar results have been 
obtained with another filter aid (standard ‘‘Supercel’’), 


EXPERIMENTAL 
Filtrability Test 


This was carried out according to the method of 
NICHOLSON and Hors ey*, with the modifications 
that a faster paper (Whatman No. 54) was used as 
the septum and a finer grade of filter aid (““Celite 505’’) 
at the rate of 0-55 on the weight of sugar. The 
Whatman No. | paper previously recommended has 
shown variations in its porosity sufficient to affect 
the accuracy of the determination. 


The mixing of the filter aid, stirring and the time 
of standing, particularly if the pH of the solution 
has been adjusted, must be carefully standardized for 
duplicatable results. 


Raw Sugars 


The filtrability of most raw sugars lies within the 
range of the test. The test of their filtrability on 
dilution is most conveniently made by preparing 
two solutions at identical Brix (60°) and pH. One 
solution contains the sugar under test and the other 
pure sugar or pre-filtered refined sugar. These solu- 
tions are mixed so as to contain known fractions of 
impure sugar. 

The filtrability (F) of each mixed solution is deter- 
mined and — log( aol plotted for each mixture 


versus its faction of impure sugar. 


Slow Filtering Materials 


Many mill products are outside the convenient 
range of the filtrability test but may be diluted with 
pure sugar or filtered syrup. Recommended dilutions 
on a solids:solids basis are: 

“C” sugar 1 part + pure sugar 5 parts 
liquor ” ” 7 ” 
“A” syrup] + » 14 ,, 

The filtrabilities are measured at these dilutions, 
i.e. 6, 8, 15 and 29, and the results for any particular 
sample used in conjunction with the filtrabilities of 


further dilutions to demonstrate that — log om ) is 


linear with the reciprocals of the dilutions. Alter- 
natively, the filtrability of any known dilution may 
be used to calculate the filtrability of the original 
undiluted sample by reading the “‘A”’ of the diluted 
sample from Fig. 1, multiplying by the dilution which 
will give the “‘A”’ of the undiluted sample and hence 
its filtrability. 


Affinations 
A study was made of the distribution of filtration- 
impeding activities within the raw sugar crystal by 
stirring the crystal with syrup for 10 minutes in a 
domestic ‘“‘Mixmaster’” mixer and _ separating 
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the massecuite by centrifugation. The quantity of 
pure 60° Brix syrup added is calculated from the 
amount of sugar it is desired to dissolve for saturation 
at the working temperature—usually room tempera- 
ture. The distribution of activities can be calculated 
from the weight and filtrability of the original crystal 
and the weight and filtrability of the affined crystal. 

If a balance of activity is to investigated, similar 
figures are obtained for the syrup after removal of 
the crystal. It is more convenient to work on separate 
weighings of crystal and syrup for each degree of 
affination rather than treat the same crystal with suc- 
cessive syrups. 


Table I indicates a convenient procedure. 


Table I 
Affination of Crystal 

Weight of Approx. 
Weight of Crystal 60° Brix % Crystal 
Syrup Dissolved 

Brand | Sugar 350¢.... 195 ¢ 10-12 

350g... 355g 23 

500 ¢ 31-33 

“C” Sugar 80 ¢ 15 


Sugar Boiling 


The distribution of filtration impeding activities 
between crystal and syrup was determined by boiling 
a number of liquors containing known synthetic 
impurities. 
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Certain materials which required little preparation 
were added direct to the liquor. These included 
calcium carbonate, potato starch and blood albumen 
(after suitable dispersion), polyelectrolyte (Dow AP30) 
and fine incompressible solids such as filter aid (in 
excess of normal). 

Other materials such as calcium and magnesium 
phosphate were prepared by precipitation, either 
alone, or mixed or at varying metal:phosphorus 
ratios. Numerous procedures were tried but only 
one typical run is described. The syrup of 64° Brix 
(3000 g) contained KCl, 105 m.mole 
52:5 m.mole P, i.e. a phosphorus content of 850 p.p.m. 
on sugar. It was prepared by adding | M KH,PO, and 
20°, KCI solution to 0-15 M CaCl, solution. The pH 
value was adjusted to about 10-5 with NaOH, the 
solution heated for one hour at 100°C and cooled: 
a measurement of pH usually showed it to be about 
8-8. If after the period of heating the pH had dropped 
below the desired figure of around pH 8-8, a further 
adjustment of pH with alkali was made and the 
solution reheated and checked before sugar was 
added. (Solutions which contain magnesium as well 
as calcium do not undergo such a large pH drop on 
heating.) The pH was finally checked and adjusted 
to a range of 8-2 to 8-4. The solution was then 
adjusted to 60° Brix and samples taken for filtrability 
and for boiling to crystal and syrup. 

(To be continued) 


A CENTURY OF 
UTILIZATIONAL AND FUNDAMENTAL WORK 
ON SUGARCANE BAGASSE 


By V. R. SRINIVASAN and S. R. PATHAK 
Department of Chemistry, Osmania University, Hyderabad, India 


PART Il 


PULPING FOR PAPER MANUFACTURE 


Although many of the conventional chemical pro- 
cesses*'*5'52 have been attempted for pulping 
bagasse, the few outlined below are worthy of mention. 
These processes can be broadly classified into ‘Batch 
pulping” and “Continuous pulping” processes. 


Batch pulping processes 

The acid sulphite process is one of the earliest 
processes adopted for pulping bagasse. The Tatu 
mills** in Taiwan used an acid magnesium based 
sulphite process in 1939 for the production of bleached 
pulp from bagasse. Although their production was 
interrupted shortly afterwards by war, on resumption 
of activities later, their output of bleached pulp has 
touched a new high level of 100 tons per day, making 
them the biggest manufacturers of bagasse pulp in 


176; 


the world. Presently, however, they have changed 
over to a neutral sodium sulphite process with soda 
as buffer. 


Though the neutral sulphite process'* 54 5 
using sodium sulphite with sodium hydroxide or 
sodium carbonate as a buffer was being used in 
Germany and Italy only for pulping straw, it has 
been suggested that it can also be used for bagasse. 
Sodium carbonate and bicarbonate may also be used 
in place of sodium hydroxide. A modified sulphite 
process, patented as the A.Z. process®' by Aschaffen- 
burger Zellstoffwerke, Redenfleden, West Germany, 
involves the use of sodium sulphite along with sodium 
carbonate or sodium bicarbonate, on bagasse which 


5! Ref. 9, pp. 21-24. 

52 ATCHISON: Indian Pulp and Paper, 1955, 9, 389. 
53 Ref. 2, p. 3.; ref. 9, p. 1. 

54 Ref. 2, p. 12. 

58 CapTEIN ef al.: Tappi, 1957, 40, (8), 620. 
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save money 
for Refineries 
all over the world! 


Viet Nam Panama 


Refineries in every major sugar producing area 
report higher production and higher recovery 
with FAS-FLO FILTERS. 


These remarkable filters are used for activated 
carbon filtration of refinery liquors, raw house 
clarifier mud filtration, refinery clarifier scum 
filtration, filtration of refinery liquors prior to 
char treatment, trap, check or other filtration. 
Their many operating advantages include: 


Faster, Uninterrupted Operation! 


Horizontal leaves filter on top surface only, so cake 
won’t fall off, form filter cake of uniform thickness 
for efficient sweetening-off in situ. With a 7 minute 
sluicing cycle using high pressure jets, most sluicing 
operations are completed in under 10 minutes. Filter 
remains closed during sluicing. 


Better, Easier Operation 


Each leaf has a separate outlet, shut off cock and 
sight glass. No leaf can start filtering until filter 
is full. Leaf spacing may be adjusted for different 
uses. The most easily automated filters made. 


United States of America 
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Kenya Uganda Union of S. Africa 


Easier, More Economical Maintenance 

Filter cloths require no sewing, can be applied in 
minutes and usually last from 4 to 6 months. Indi 
vidual leaf units can be removed without disturbing 
other leaves simply by swinging open the filter door 
and sliding the leaf out. 


For years,. we have supplied the industry with 
Suchar Activated Carbon and expert engineering 
service as well as the best in filtering equipment. 
We will gladly show how we can serve you. 


*Reg. TM of FAS-FLO FILTER CORPORATION, New York 


FAS-FLO 
FILTER 
CORPORATION 


76 BEAVER STREET, NEW YORK 5, NEW YORK 
CABLE ADDRESS: “FASFLOFIL", N. Y. 
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has been carefully pre-hydrolysed with water or 
dilute acid. 

The soda process*:'**'5*5* involves the digestion 
of the material with alkali either in the cold or at a 
high temperature and pressure. W. R. Grace & Co., 
in Peru have been manufacturing pulp from bagasse 
by a modified soda process*’ since 1939, wherein the 
use of a small amount of sulphur along with the 
alkali confers some of the advantages of the sulphate 
process to this procedure. 

In the sulphate or kraft process*:'**!:5?:5%5*:5* the 
material is digested with sodium sulphide and alkali 
under pressure in digesters. Stuck** has patented a 
modified version of the kraft process, using a two- 
stage cooking involving the additional use of sodium 
peroxide, ammonium nitrate, sodium phosphate and 
sodium hexametaphosphate. 

Methods involving the use of dilute nitric 
for the pulping of bagasse have also been developed. 
These processes consist of digestion of the caustic 
soda pre-treated material with dilute nitric acid and 
then cooking the product with soda. In general pulps 
obtained by this procedure have lower viscosity than 
those produced by other processes. 


The mechano-chemical which is 
based on cooking the material in a hydrapulper at 
atmospheric pressure, has been developed by LATHROP 
and ARONOVSKY at the Northern Regional Research 
Laboratories at Peoria. The temperature and time 
required for pulping by this process are lower than 
those for the conventional pressure cooking methods 
and the yield is higher. Many advantages are claimed 
for this process. 


Continuous pulping processes 

Though a number of continuous pulping processes 
used for straws and similar materials are also used 
for producing unbleached pulp from bagasse, the 
Celdecor Pomilio continuous soda-chlorine pro- 
cess®':*? based on the earlier Italian Pomilio process**, 
enjoys great popularity since its introduction on a 
commercial scale in 1941 by Cia. de Celulosa de 
Filipinas*’. This process has been developed by the 
Cellulose Development Corporation, England, and 
consists of cooking the depithed material with dilute 
sodium hydroxide solution in a vertical digester 
followed by chlorination in a vertical tower, washing 
with dilute alkali and water, screening and finally 
bleaching. Mills producing bleached pulp from 
bagasse by this process are operating successfully all 
over the world. In addition, there are some mills 
producing unbleached pulp from bagasse by this 
process in Argentina, Colombia, Mexico, Peru and 
South Africa. Improvements** in the digester system 
such as the Pandia continuous digester have also 
helped to overcome the difficulties encountered in the 
pulping of bagasse. 

Generally speaking, all the methods used for 
pulping straws and similar material have been tried, 
with or without modification, for pulping of bagasse. 
In addition, a few novel methods have also been 
advocated. Thus, RITTER’® has suggested the use of 
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special cultures, specially adapted for the disintegra- 
tion of the incrustants of bagasse fibres. HORN?! has 
protected an electrolytic method for the pulping of 
bagasse. VAZQuEz*:** has also suggested the caustici- 
zation, by lime, of the ashes obtained from sugarcane 
trash, leaves, molasses, residues etc., for preparing 
the alkali needed for the pulping procedure. 


@ Laturop and ARoNovsky'* point out that the 
pulp obtained by the mechano-chemical process is 
stronger than that obtained by the Celdecor process. 
The comparative study by KNapp®®:°*5* 4 of the 
different conventional methods cited above as well 
as the modified alkaline and hydrotropic pulping of 
bagasse, indicates that the soda and kraft processes 
hold a considerable advantage over the neutral sul- 
phite and acid sulphite processes, except in unusual 
situations. The modified alkaline cooking or hydro- 
tropic pulping procedures do not appear to offer any 
special advantages over the standard methods and, 
in fact, would require special equipment, without an 
equivalent increase in the pulp yield or strength. 


STUDIES ON THE MANUFACTURE OF DISSOLVING PULP 


Although patents for the preparation of dissolving 
pulp and rayon from bagasse cellulose seem to have 
been taken as far back as 1927, efforts towards the 
commercial exploitation of these claims have not 
progressed satisfactorily. Japanese workers have been 
interested in this angle for a long time. These 
workers’® 7* observed that pentosans could be easily 
removed from bagasse by pre-treatment with dilute 
sulphuric acid or sulphurous acid and that the pulping 


56 KNAPP and WETHERN: ibid., 1957, 40, (8), 609. 

5? Ref. 2, p. 3. 

°® NoLaN: “The Alkaline Pulping of bagasse for high strength 
papers and dissolving pulps”, F.A.O. ST/ECLA/CONF. 

; 3/L.5.13, Ist October 1954, pp. 5 ef seq. 

°* HINRICHS ef al.: Tappi, 1957, 40, (8), 626. 

®° LyncH and Goss: Ind. Eng. Chem., 1932, 24, 1249: L.S.J., 
1932, 34, 482. 

®! Payne: ibid., 1934, 26, 1339. 

8° HACHIHAMA ef al.: J. Soc. Chem. Ind. Japan Suppl. Binding, 

1936, 39, 239; Chem. Abs., 1936, 30, 8609. 

®3 HACHIHAMA and TAKEMURA: ibid., 1937, 40, 355; Chem. Abs., 
1938, 32, 1449. 

ARONOVSKY and LyNcH: Eng. Chem., 1938, 30, 790; 

1.S.J., 1939, 41, 188. 

5° ARONOVSKY ef al.: Paper Ind., 1939, 21, 41-48, 151-155, 
335-343; (10), p. 12 in ref. 3. 

Sugar J. (La.), 1955, 17, (8), 20-24: .S.J., 1955, 

87 Ref. 2, pp. 4, 12. 

68 Pomitio: Ind. Eng. Chem., 1939, 31, 657. 

** ATCHISON: Indian Pulp and Paper, 1955, 10, 27. 

7° U.K.P. 497,960 (December 30, 1938); Chem. Abs., 1939, 33, 


5185. 

71 U.S.P. 1,779,971 (October 28, 1930); 1,780,750 (November 4, 
1930); Chem. Abs., 1931, 25, 205; U.S.P. 2,446,418 

. (August 3, 1948); Chem. Abs., 1948, 42, 8474. 

"2 Brasil acuc., 1956, 48, 307; Chem. Abs., 1957, 51, 7045. 

73 Bol. Ofic. A.T.A.C., 1959, 18, 617-622, 699-702, 777-788; 
1.S.J., 1960, 62, 143. 

74 Tappi, 1957, 40, (8), 634. 

*® HAMAGUTI ef al.: J. Soc. Trop. Agric., [Taihoku (Taipei) Imp. 
Univ.]}, 1939, 11, 309, Chem. Abs., 1940, 34, 7136. 

a idem. ibid., 1940, 12, 9; Chem. Abs., 1941, 35, 1988. 

"7 HAMAGUCHI ef al., ibid., 1941, 13, 280; Chem. Abs., 1948, 
42, 3175. 

*8 idem., ibid., 1942, 14, 1; Chem. Abs., 1948, 42, 3175. 
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of such a bagasse yielded dissolving pulp of a superior 
quality. TANAKA’® found that prehydrolysis- with 
water under high temperatures and pressures was 
quite satisfactory. In all these cases it appears that 
the ash content of the pulp obtained could not be low 
enough for the dissolving pulp grade. TADOKORO*® 
studied the properties of viscose rayon prepared from 
a mixture of bagasse pulp, fish protein and urea. 

Most of the recent attempts in this direction 
involve a water or sulphuric acid pre-hydrolysis. 
Horio and TAKAHAMA“! reported that Indian bagasse, 
even after such a treatment followed by sulphate 
cooking, does not yield a satisfactory grade of dis- 
solving pulp. However, the recent findings of various 
investigators** **, who worked on at least partially 
depithed material, appear to be encouraging. MITRA*? 
worked out the optimum conditions for acid pre- 
hydrolysis and sulphate pulping of bagasse. Locus** 
after a study of pre-hydrolysis with a variety of 
reagents has concluded that effective pentosan re- 
moval depends on the conditions of hydrolysis, 
although drastic conditions appear to give only low 
pulp yields of inferior quality. JAYMe and ROosEn- 
sTOcK* reported that Peruvian depithed bagasse can 
be pulped by a water pre-hydrolysis, followed by 
the sulphate process and bleached in a series of 
stages to yield a rayon-grade pulp of good quality. 
The bleached pulp which was obtained in a yield of 
21% of the dry, whole bagasse had a D.P. of 641. 
Another investigation by FAHMy and EL AsHMAwy*® 
indicates that pulping of bagasse, after a prehy- 
drolysis and subsequent removal of 3% of the pithy 
residue, yields a pulp of low ash content and an 
z-cellulose value suitable for dissolving pulp. It is 
claimed that pulping by this method can be carried 
out under atmospheric pressure yielding a final 
product of good filtrability. OKUNO*’ protected a 
method using acetic acid to remove pentosans and 
silica, followed by a conventional alkali or kraft cook 
and bleach for obtaining a rayon-grade pulp from 
bagasse. 

In spite of these findings, bagasse does not appear 
to be a preferred choice for raw material for dissolving 
pulp except under somewhat unusual economic con- 
ditions, on account of its relatively low percentage 
of alpha-cellulose and high pentosan content. Never- 
theless, bagasse as a source of dissolving pulp is 
definitely worthy of consideration and greater 
experimentation in places where conventional cellu- 
losic raw materials are not available in plenty. 


STUDIES ON THE NON CELLULOSIC POLYSACCHARIDES 
OF BAGASSE 

Apart from investigations on its suitability as a 
cellulosic raw material, a large amount of work has 
also been reported on the nature and utilization of 
the noncellulosic constituents of bagasse. The 
earliest report on such non-cellulosic materials from 
bagasse was in 1904 by Browne’, who found that the 
cane gum obtained from bagasse consists of xylan 
and araban. FARNELL** pointed out that the hemi- 
cellulose of bagasse, if at all any was present, was 
not of the mannan-galactan type. A more compre- 
hensive investigation was reported by HACHIHAMA*®. 
The water-soluble pectin hydrate fraction he isolated 
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from sugar cane bagasse resembled that from flax in 
composition and gave on hydrolysis galacturonic acid. 
Further fractionation of this pectin hydrate®® by 70°% 
alcohol yielded an alcoho!-soluble hexopentosan and 
an alcohol-insoluble calcium-magnesium salt of pectic 
acid in roughly 2-4:1 proportion. The former on 
hydrolysis gave some resinous matter and a mixture 
of L-arabinose, b-galactose and p-fructose. The 
water-insoluble hemicellulose*' appeared to be of the 
araban-xylan type, with the xylan part predominating. 


HAMAGUTI and co-workers**:* fractionated the hot 
water extract from bagasse and obtained two pro- 
ducts; one yielding on hydrolysis, p-galacturonic 
acid, along with p-galactose and L-arabinose and the 
other only arabinose. The residue left after hot water 
treatment, on extraction with ammonium oxalate, 
yielded an extract giving rise to only p-galacturonic 
acid on hydrolysis. The hot-water insoluble residue 
was extracted with different concentrations of sodium 
hydroxide resulting in two types of hemicelluloses. 
One consisted of arabinose (8%) and xylose (92%) 
and the other had, in addition, glucose units also. 
Davis and PHILLIPs*® obtained p-glucuronic acid, 
L-arabinose and D-xylose on hydrolysis of the hemi- 
celluloses of sugar cane bagasse. YOSHIHIRO** worked 
out the optimum conditions and the minimum pre- 
cipitant concentrations for the isolation of the hemi- 
cellulose of bagasse and also studied its acetylation. 
BANERJEE, BOSE and MUKHERJEE*’:** isolated hemi- 
cellulose fractions from the holocellulose prepared 
from bagasse. They have shown that the fraction 
obtained by 4% potassium hydroxide consisted 
of uronic acid and a sugar fraction which has been 
tentatively identified as comprising of glucose, 
arabinose, xylose and fructose. However, the exact 
constitution of the hemicellulose fractions has not 
been worked out. Detailed studies on the isolation, 
fractionation and the structure of the various frac- 
tions of bagasse hemicelluloses are in progress in the 
authors” laboratory. (To be continued) 
79 J. Agric. Chem. Soc. Japan, 1939, 15, 25; Chem. Abs., 1940, 
34, 261. 

8° ibid., 1941, 17, 404; Chem. Abs., 1947, 41, 4917. 

8! Bull. Inst. Chem. Research, (Kyoto Univ.), 1958, 36, (5), 
172; 1.S.J., 1959, 61, 379. 

82 Tappi, 1959, 42, (5), 366; 1.S.J., 1960, 62, 109. 

83 jhid., 1960, 43, (1), 11. 

84 NAFFZIGER ef al.: ibid., 1959, 42, (7), 609. 

85 Das Papier, 1957, 11, (1/2), 7; Chem. Abs., 1957, 51, 6148. 

86 Tappi, 1958, 41, (8), 439. 

87 Jap. patent 2351 (March 31, 1956); Chem. Abs., 1957, 51, 
7718. 

88 7.§.J., 1923, 25, 630. 

8° J. Soc. Chem. Ind. Japan Suppl. Binding, 1933, 36, 259; 
Chem. Abs., 1933, 27, 4122. 

*° HACHIHAMA and Hayasui: ibid., 258; Chem. Abs., 1933, 27, 
4122. 

"| HACHIHAMA: ibid., 634; Chem. Abs., 1934, 28, 926. 

"2 J. Soc. Trop. Agric. [Taihoku (Taipei) Imp. Univ.], 1938, 10, 
84; Chem. Abs., 1939, 33, 5218. 

“8 ibid., 1939, 11, 207; Chem. Abs., 1940, 34, 6472. 

“4 ibid., 215; Chem. Abs., 1940, 34, 6472. 

%° J. Agric. Research, 1941, 63, 241; 1.S.J., 1942, 44, 134. 

"6 J. Chem. Soc. Japan, Ind. Chem. Sect., 1951, 54, 147; Chem. 

_ Abs., 1953, 47, 1383. 

*? Proc. Indian Sci. Congress, (1960); Part III: Abstract Sect. 1V, 
Chemistry, (396). 

** Programme and abstracts of symposium on hemicelluloses 
(1960), Central Research Committee, C.S.I.R. (India). 
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... ‘since the economiser 
commenced to operate, we have 
experienced an extraordinary economy 
in fuel, which is due without any doubt 

to your equipment” 


The Green’s Economiser installation which has achieved such 
remarkable savings comprises a Premier Diamond Type 25 
Economiser with 170 cast-iron gilled tubes 12 feet long. 
The installation of Green’s Economisers is enabling the sugar 
industry, in many parts of the world, to effect material savings 
in the use of auxiliary fuel, or alternatively to cope with 
additional steam demand without increase in fuel consumption . af : 
or additional plant. 


ECONOMISER 
E. GREEN & SON LTD. WAKEFIELD 


Makers of economisers for more than 100 years 
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STELLAR 
FILTERS 
FOR THE 

SUGAR 

INDUSTRY 


HE PATERSON ENGINE 


129 KINGSWAY LONDON 


It’s the new booklet about a 

new filtration technique ..STELLAR 
In its pages are described and 
pictured the functions of Stellar 
Filters in the clarification and 
polishing of sugar syrups. You'll 

find it well worth reading. 

May we send you a free copy? 


Write: Stellar Department 
Paterson Engineering Co. Ltd. 
129, Kingsway, London, W.C.2 
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Some suggestions for improvement in the working of 
sugar factories, especially in North-Eastern India. 
S. B. Datta. Indian Sugar, 1960, 10, 465-467.—The 
suggestions include: employment of a staff of agro- 
nomists to advise the cane growers; maintenance of 
the factory machinery at highest possible efficiency 
by reliable supervision; quickest possible processing 
of the raw juice to crystal sugar so as to reduce the 
risk of fermentation, also overcome by cleanliness 
and adequate disinfection; highest quality of lime for 
clarification; adequate staffing and equipping of the 
factory laboratory; automatic sampling of mixed 
juice, bagasse and molasses—for the bagasse the 
equipment should be in duplicate; with very high 
losses of sugar in molasses the total products should 
be weighed; determination of sucrose losses due to 
entrainment and inversion. 


* * * 


Increase of milling capacity. L. A. R. Pinto. Brasil 
Aguc., 1960, 55, (5), 14-22.—See /.S./., 1961, 63, 82. 


* * * 


Excessive production of molasses. O. RoiG Sauz. 
Bol. Ofic, A.T.A.C., 1960, 19, 425-426.—The opinion 
that sucrose losses in molasses depend on the amount 
and nature of non-sugars extracted in milling is 
quoted and comparative figures calculated for a 
number of Cuban factories some of which have a 
high production of molasses and some a low pro- 
duction. In the former, non-sugars extracted °% cane 
vary from 3-11 to 4:10 (average of 1957, 1958 and 
1959) while in the latter the variation is between 
2:23 and 2-42%. 


* * * 


A forward step in the modernization of factory tandems. 
U. ViLLar Lorenzo. Bol. Ofic. A.T.A.C., 1960, 19, 
417-423, 468-479.—A brief history of the develop- 
ment of motive power for cane mills—human, animal, 
steam engine, electric and steam turbine, as well as 
hydraulic—is presented. Advantages of the steam 
turbine as a mill drive are described, and the single- 
stage and multi-stage turbines compared and con- 
trasted. A diagram illustrates comparative steam 
consumption of steam engines and single- and multi- 
stage turbines as a function of their loading. This 
shows that steam consumption at full load is higher 
for an engine than for the single-stage turbine; the 
reverse is the case at ?-load. A multi-stage turbine 
is more economical at both ? and full load, however. 
Since the turbine develops greater power at smaller 
steam consumptions, it permits economy of steam at 
lower loading. Where power required does not 
exceed 400 h.p. and particularly where only low 
pressure steam (125 p.s.i.) or no superheat is available, 


the steam engine is more suitable. For higher powers 
or where higher pressure and superheated steam is 
available, steam turbines are more efficient and eco- 
nomical, and in particular the multi-stage type is 
preferred. The patented Duncan Stewart system of 
turbine installation is described with reference to its 
application at Okeelanta sugar factory’ in Florida, 
U.S.A., and its advantages are discussed. 


* * 


Theory and practice of raw sugar affination. E. 
SCHULZE. Zuckererzeugung Beilage, 1960, (2), 1-7.— 
Raw sugar affination is discussed from the viewpoint 
of the colour bodies in the products up to affination. 
Particularly harmful are the polyphenol-iron complex 
formations which are easily absorbed by the sugar 
crystals. They are only slightly removed by active 
carbon, but bone char and kieselguhr are very effect- 
ive. Caramels and melanoidins are absorbed by the 
sugar crystals in very small amounts and may be 
considered harmless. The suitability of a particular 
raw sugar for affination may be determined by 
comparing the colour of a laboratory sample of raw 
sugar melt with that of the white sugar obtained by 
washing with a given quantity of water. This is 
demonstrated by a graph and table showing the 
wash water °% raw sugar vs. the difference between 
the melt and white sugar colours. The question of 
the amount of water to use in the determinations is 
discussed as is the significance of grain size and 
crystal form. A table is also given showing the sugar 
yield, run-off quantity and purity, and difference in 
the colours of the raw and white sugars at varying 
wash water percentages. 


* * 


Use of a three-dimension continuous rubber belt con- 
veyor in sugar factories. G. KLINKENBORG. Zucker, 
1961, 14, 15-18.—The ‘‘Serpentix” conveyor des- 
cribed consists of belt sections 500-1400 mm wide. 
The belt sections are reinforced at intervals with 
vulcanized sections to which is attached a chain. Thus 
there are two separate belts, one attached to the chain, 
the other being the belt proper, which is free of any 
force and may fold to pass around curves of radius 
down to 3m. The belt may be tilted and a slope of 
up to 90° is possible. The conveyor is shown in a 
number of illustrations as a means of limestone or 
coal transporting. 
* * * 


A simple device for continuous liming and sulphitation. 
K. A. JosHi and O. P. BHARGAVA. Proc. 28th Cony. 
Sugar Tech. Assoc. India, 1960, 49-52.—For successful 
continuous sulphitation it is necessary to have a 


1 See 1.S.J., 1961, 63, 145. 
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regular supply of juice and SO,. The latter is achieved 
by use of an Acme burner of 4 sq.ft. tray area per 
1000 tons/day cane crushing capacity, together with 
a 200 c.f.m. air compressor. The reaction tank 
should have a 30-40 r.p.m. stirrer and should be 
sufficiently large to allow 15 min retention time. 
A gas distributor is described and illustrated as well 
as a lime proportioning device, together with a 
reaction tank assembly. 
* * * 


Mixed juice clarification by the double carbonatation 
process using superphosphate for final neutralization. 
J. M. Sauna, D. L. N. Rao and V. SiInGu. Proc. 28th 
Conv. Sugar Tech. Assoc. India, 1960, 53-57.—After 
2nd carbonatation, final neutralization with SO, 
gives no precipitate. If a solution of superphosphate 
is used instead a pecipitate is obtained. This is 
removed by filtration and the resulting clear juice 
contains less colour and ash, CaO removal being 
70% on average compared with 5% using SO, 
neutralization. Juice purity is higher and a higher 
yield of better quality sugar is anticipated. Increased 
costs include that of 0-06°%% of triple superphosphate 
on cane, and of an extra heating and filtration; 
factory trials are necessary to determine whether the 
advantages outweigh these costs. 


* * * 


Vacuum and condensation equipment in sugar factories. 
B. N. PANDEY. Proc. 28th Cony. Sugar Tech. Assoc. 
India, 1960, 58-63.—See 1.S.J., 1961, 63, 149. 


* 


Physico-chemical studies on clarification processes. 
Studies on the solubility of calcium sulphite and calcium 
lactate in sugar solutions. N. A. RAMAIAH and 
J. K. SHARMA. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 64-68.—-Saturated solutions of calcium 
sulphite and lactate were prepared at 50°C using 
water. 15°, sucrose solution, 50 c.c. sucrose solution 

5 c.c. superphosphate solution (previously brought 
to pH 6:3 with lime), 50 c.c. sucrose + 10 c.c. super- 
phosphate solution, and 50 c.c. sucrose solution 
15 c.c. superphosphate solution. It was found that 
in both cases the sucrose alone reduced the solubility 
but the superphosphate increased it again, in the 
case of calcium sulphite to higher than in water alone 
by use of 15 c.c. superphosphate. The significance 
of these results as concerning addition of phosphate 
to juice as an antiscaling measure is discussed. 

* 


Effect of triple superphosphate on the composition of 
evaporator scales. N. A. RAMAIAH and S. K. D. 
AGARWAL. Proc. 28th Cony. Sugar Tech. Assoc. India, 
1960, 69-71..-A comparison is made between the 
composition of evaporator scales deposited in a 
factory using the Saha-Jain technique and the experi- 
mental factory where limed juice was neutralized 
with SO,. Respective data are: loss on ignition 
22:86 and 30-32%. 3-75 and 33-94% silica, 29-1 and 
17-37%, CaO, 35:5 and 3-49% SO,, nil and 0-28% 
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CuO, nil and 4-73% sesquioxides, nil and 1:2% MgO, 
nil and 0-97% 9:33 and 1:-92°% aconitic acid 
and 2:7 and 2-52% oxalic acid. Reasons for the 
variations in analysis are advanced. 

* * 


Theory of molasses foundation. S. B. Datta. Proc. 
28th Conv. Sugar Tech. Assoc. India, 1960, 91-96.— 
Some of the literature on molasses formation is 
reviewed together with the author’s original views. 


* * * 


Exhaustion of final molasses in factory practice. 
V. GuruswaMy. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 97-100.—Five massecuites were treated 
in the usual way, i.e. discharged to a water-cooled 
Werkspoor crystallizer, transferred into a larger 
Werkspoor crystallizer after a short time (e.g. 4 hr), 
after cooling passed to a Stevens mingler and reheated 
to saturation, and finally cured. Samples collected 
at these points are analysed and molasses purities, 
etc., tabulated together with the corresponding times 
and temperatures. Results show the greater depend- 
ence of recovery on time of cooling than on tempera- 
ture. It is recommended that crystallizer retention 
time should be at least 24 hr while reheating should 
be as fast as possible to avoid re-solution. 


* * 


Cane kicker. A. L. BHATIA. Proc, 28th Conv. Sugar 
Tech. Assoc. India, 1960, 142-145.—The kicker 
described is similar to a set of cane knives but oper- 
ates at lower speed and in the opposite direction so 
that excess cane is thrown back along the carrier, 
filling in gaps and so causing the cane blanket to be 
level. At Hardoi it was found possible to increase 
the crushing rate by 21% while the reduced mill 
extraction was not affected. A 20 h.p. drive is adequate 
for a crushing rate of 1800-2000 tons/day. 


* * * 


Sugar cane milling in India. G. R. ATHAVALE and 
S. L. SAXENA. Proc. 28th Cony. Sugar Tech. Assoc. 
India, 1960, 146-155.—A brief survey of the milling 
equipment of Indian sugar factories is given, together 
with a discussion of their performance in relation to 
their design and operating techniques. 


* * 


Automatic control of evaporators. R. C. SHARMA. 
Proc. 28th Conv. Sugar Tech. Assoc. India, 1960, 
156-163.—A general review of evaporator control is 
given, including liquid level control, syrup concen- 
tration control (by B.P.E. measurement), pressure 
control (by condenser water regulation), methods of 
head supply control, and evaporation rate control. 


* * * 
Vapour pressure thermometers—their repair, filling 
and calibration. R. C. SHARMA. Proc. 28th Cony. 


Sugar Tech. Assoc. India, 1960, 164—-168.—Detailed 
practical instructions are provided. 
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Caught in the Very Act 


Children are very fond of sugar, it is true. 


But this is no excuse for eating it on the sly since one must pay for the sugar in 
the daily diet. Before the housewife can buy it, sugar must undergo several 
technical processes unknown to her. Nevertheless, she does know that high 
quality sugar can be readily recognized by its brilliant sheen and sharp-edged 
crystal shape, even though she is unaware of the fact that these qualities can be 
achieved only by gentle but none the less thorough, drying. 


However, if the housewife does not know it, sugar specialists do - and they 
choose the 


BUTTITNER-Turbo-Tray Dryer and Cooler 


for the final stage of sugar refining. 


The BUTTNER Dryer is the accepted means for drying sugar gently and 
thoroughly with negligible abrasion. 

Other advantages held in high esteem by sugar specialists are: 
unusually low power and heat requirements 

continuous and trouble-free operation 

minimum supervision 

either packaging or storage in silos immediately after drying. 


) 
Please ask for our detailed leaflets and the advice of our Engineers. 


Subsidiary Companies: U.S.A.: Buttner Works Inc ° 52 Vanderbilt Ave. ' New York 17, N.Y. 

Canada: Buttner- Works (Canada) Ltd. P.O. Box 688 Montreal P. Que. 
Licensee: for Great Britain and South Africa: Buell Ltd. ° 3, St. James's Square, London S. W.1 
Agencies in all Central and South American Countries, India, Japan etc. 
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One of the two Ruths Accumulators 
supplied to Mauritius 


This steam user proved that 


STEAM STORAGE 


increased factory efficiency and production 


As part of an expansion scheme Flacq United 
Estates Sugar Factory of Mauritius installed 
two Ruths Accumulators with the result that 


the existing boiler plant became capable of 


supplying steam at a steady pressure to the 
greatly increased process consumers. In 


addition the increased production is going on 


with improved efficiency. 


The customer states . it is beyond any 


doubt that the two accumulators . . . have to 
a very considerable extent helped in attaining 
this remarkable achievement”’. 

Cochran, the makers of Ruths Steam accumula- 
tors, are glad to supply schemes to solve factory 
steam problems, and invite you to avail 


yourself of their experienced technical service. 


ACCUMULATORS 


COCHRAN & COMPANY, ANNAN, LIMITED, 34 Victoria Street, London, $.W.1. Abbey 444/ and at ANNAN, DUMFRIESSHIRE, SCOTLAND. Annan III 
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Design of process equipment in the sugar industry. 
B. N. Das, S. C. Gupta and S. C. Jotty. Proc. 
28th Conv. Sugar Tech. Assoc. India, 1960, 169—173.— 
In many cases, capacity of process plant in a sugar 
factory is specified on a basis of the tonnage of cane 
crushed per hour. Insufficient data are available for 
determining plant dimensions on the basis of the 
capacities under defined conditions, and in an 
attempt to remedy this, an examination is conducted 
into the performance, i.e. overall heat transfer 
coefficient at various stages, of a multi-pass tubular 
juice heater operated at different juice flow rates and 
initial temperatures, vapour pressure, etc. Some of 
the inter-relationships are discussed, as are factors 
to be considered in juice heater design. 


* * 


Performance of juice heaters in cane sugar factories. 
Il. A. C. RAwA. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 174-178.—Heat transfer in a juice heater 
is discussed and a linear relation developed between 
the reciprocal heat transfer coefficient and juice 
velocity. The significance of this in connexion with 
juice heater design and performance is discussed with 
reference to equipment at a number of factories. 


* * * 


Some observations in sugar manufacture. S. L. 
PHANSALKAR, H. C. BHATTACHARYA and J. K. P. 
AGARWAL. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 179-181.—From stock figures collected 
at a factory it seemed likely that low recovery was 
associated with prolonged retention of a large stock 
of sugar in the sugar house. Measures were taken to 
reduce the latter and a corresponding rise in recovery 
was found. 
* * * 


Reduction of sugar losses in molasses. I. General. 
II. A new pan control instrument. S. L. PHANSALKAR 
and H. C. BHATTACHARYA. Proc. 28th Conv. Sugar 
Tech. Assoc. India, 1960, 182-184; 185-188. 

1. A miniature Nutsch filter, having a capacity of 
| kg of massecuite, is illustrated. It has been used in 
place of a laboratory centrifuge for examining the 
degree of exhaustion in vacuum pans during boiling. 
A number of factors to be studied in this connexion 
are mentioned. 


Il. A sampling device for attaching to a pan is 
described and illustrated. It consists of a frustro- 
conical sectioned pot with a flange at its wider end 
by means of which the pot is held into the pan. In 
one side is a slot. Inside the pot fits a similar conical 
hollow rotor with a corresponding slot. The inside 
of the rotor is divided in two by a partition of centri- 
fugal screen material while its base is provided with 
openings corresponding to other openings in a base 
plate bolted to the pot flange and holding the rotor 
inside the pot. A central hole in the base plate, 
fitted with a hard rubber sealing ring, allows the 
shaft of the rotor to protrude so that it can be turned 
by means of a handle. In operation the rotor is 


turned so that the slots are aligned whereupon the 
massecuite enters the hollow rotor on one side of 
the partition. The rotor is turned, sealing the slots 
from each other, to the point where the openings 
in its end and the base plate are aligned. Vacuum 
supplied to the empty side of the partition by way 
of a molasses collector is aided by air supplied to the 
massecuite side of the partition, driving molasses 
through the screen and into the collector. On return- 
ing the rotor to the original position, the pan vacuum 
draws the remaining massecuite back into the body 
of the pan while steam and air may also be supplied 
for cleaning out the sampler. 


* * * 


The effect of surfactants on the coagulation of colloids 
in cane juice. N. A. RAMAIAH, R. D. SRivasTAVA and 
K. K. Rao. Proc. 28th Conv. Sugar Tech. Assoc. India, 
1960, 196-200.—Limed and sulphitated juice was 
heated to 100°C and aliquots added to cylinders 
containing amounts of a solution of “Fixanol C” 
(commercial cetyl pyridinium bromide) sufficient to 
give final concentrations of 0-1 to 0-6%. The rates 
of settling, pH and supernatant colour were observed 
in comparison with blank tests; the additive caused 
no perceptible difference in settling rate or pH, but 
colour was reduced by increasing the concentration 
up to 0:2%. Colour was reduced to a decreasing 
extent over the range 0-2%-0-5% and above 0:5°% was 
higher than in the blank supernatant. 


* * 


Storage of palm gur. N. GOPINATHAN. Proc. 28th 
Conv. Sugar Tech. Assoc. India, 1960, 217-226.—A 
survey of gur deterioration and storage methods is 
presented, and it is concluded that the main factors 
involved are the moisture content and atmospheric 
humidity, storage temperature, and micro-organisms. 
Examination of the mechanism of absorption of 
atmospheric moisture by palm gur shows this to be 
by capillary flow, and it is concluded that preservation 
would best be achieved by control of atmospheric 
humidity; a gur safe having 400 Ib capacity is described 
and illustrated which is designed to this end—it is 
provided with a quicklime or silica gel desiccant and 
a kerosene lamp to provide a draught. 


* * * 


Continuous vacuum pan. ANON. Sakhar. Prom., 
1960, (12), 49-50.—A continuous vacuum pan 
designed by V. A. DAniL’tTsEv' is described. It 
contains three concentric sections: the outer shell 
of the pan itself and two inner rotating sections. The 
syrup is fed into the outer section and the boiled 
massecuite discharged from the innermost section. 
A model has been tested on boiling of 1500 tons of 
Ist and 2nd massecuite. The resultant massecuite 
quality was no worse than that from batch pans at 
Gnivan’ factory. Some defects have been found, 
mainly connected with the control instruments. 
A full-scale pan was to be built and tested in 1960/61. 


ULS.S.R. Patent 69,143. 
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Drying of beets. G. S. Benin. /zv. Vysshikh Ucheb. 
Zaved. Pishch. Tekhnol., 1960, (1), 23-27.—The 
literature on beet drying is reviewed with 14 references 
and reasons given for its non-application in the 
Soviet Union. In factory tests at Korenovsk in 1959 
cossettes were dried in a Biittner drum dryer in March 
and processed about 4 weeks later in a rotary diffuser. 
Diffusion was normal, despite the high invert content 
of the cossettes and their crushed appearance, and 
total losses of sugar in pulp were 0-3-0-4% on beet 
compared with 0-6-0-7% with normal cossettes. 
The raw juice. of up to 23°% dry solids, was clarified 
and filtered without diificulty, the filter-cake thickness 
being normal. In the factories of the Krasnodar 
region natural gas should be used for drying and the 
dried cossettes briquetted with a press of the type 
used in the building industry. 


* * * 


Circulation rate and heat transfer during boiling of 
highly concentrated sugar solutions. I. I. SAGAN’. 
Izv. Vysshikj Ucheb. Zaved. Pishch. Tekhnol., 1960, (5), 
103-111.—Results of tests in which highly concen- 
trated sugar solutions were boiled with natural 
circulation are discussed'. It was found as with low 
concentration solutions that conditions of heat 
transfer vary with the height of the heating tube and 
depend on the circulation rate and hydraulic resist- 
ances in the tube. The stability of the column of steam, 
undiluted by the solution, leaving the tube causes the 
circulation rate to increase with rise in the level of 
the solution above the heating tube to a maximum 
rate dependent on the temperature drop and the con- 
centration of the solution, after which it falls. How- 
ever, this dependence is ambiguous, and one value 
of the circulation rate corresponds to two different 
heights of the solution above the tube. The circu- 
lation rate also drops with increase in the temperature 
difference. 


* 


Purification of 2nd carbonatation juice with bentonites. 
V. L. Cuopik, E. I. ZinGev’ and I. N. TSELOVAL’NIK. 
Sakher. Prom., 1960, (12), 11-13.—The use of 
bentonite as a clarifying agent in many industries 
other than the sugar industry is discussed and a 
table given of the chemical composition of Soviet 
bentonite from two regions of the Ukraine. Factory 
tests were conducted on 2nd carbonatation juice 
from damaged beet with a purity of 83-9-87-2. The 
bentonites were dried at 130°C, then added to the 
juice (at 85°C) at the rate of 0:2, on weight of juice, 
either as a single amount or in three doses. After 
5 min the bentonite was filtered off. The juice purity 
rose by an average of 1-1 units, the method of adding 
the bentonite having no real effect. The juice colour 
was decreased by 12-20%. 
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Determination of the coefficient of mass extraction in 
a diffuser. V. M. Lysyansku. Sakhar. Prom., 1960, 
(12), 13-20.—The studies made by a number of 
authors on the extraction of sugar from cossettes 
and the functions obtained by solving differential 
equations are discussed. Factory tests were carried 
out for determination of the ‘‘coefficient of mass 
extraction’’ in which the juice, cossettes and pulp 
were analysed. A formula is derived for determination 
of the coefficient of slope of the curve of extraction, 
which is linear over a small section of diffuser. This 
formula may be used to calculate the mass extraction 
coefficient from the extraction curve for a diffuser. 
Tabulated data for 12 cells of a diffuser show that 
the mass extraction coefficient varies widely, but 
with a certain regularity throughout the diffuser, 
and for a continuous diffuser is double that for a 
battery. The effects of various factors (e.g. cossette 
size, juice and cossette flow rates, etc.) on the co- 
efficient were examined and the results discussed in 
detail. Calculation of the coefficient will permit 
evaluation of different continuous diffusers. 


* * * 


Effect of dilution, pH of water and temperature of 
solutions on the determination of pH of beet factory 
products. T. P. KHvALOovskil. Sakhar. Prom., 1960, 
(12), 20-22.—The pH of thick juices, massecuites 
and molasses was measured at various temperatures 
and degrees of dilution with water of pH 6-8. The 
values at 40°C differed from those at 20°C by +-0-0- 
0:2 pH, while they increased sharply with temperature 
rise to 60°C. pH determination was distorted by 
considerable dilution, the more so the higher the 
purity of the product and the greater the difference 
between the pH of the product and of the water. 
Lower purity products have a greater buffer action. 
The dilution water should be of pH 7, deviation from 
this increasing the error. Dilution should be: 1:2 
(v/v) for thick juices, 1:5 for run-offs, and 20-30:100 
(w/v) for massecuites. 


* * * 


Control of massecuite boiling with a slide rule. G. A. 
SoKoLov, A. K. Gopak and YA. G. SOKOLOVA. 
Sakhar. Prom., 1960, (12), 28-34.—A pocket slide- 
rule designed by G. A. SOKOLOV showing the boiling 
point vs. vacuum also compares the boiling point 
rise with the values laid down for boiling. The 
vacuum is the actual pan vacuum corrected from the 
visual reading. The rule has been used successfully 
in the control of boiling (nucleation, shock seeding, 
and massecuite dropping). Values on the rule are 
compared with the values indicated by vacuum gauge 


! See also 1.S.J., 1960, 62, 371. a 
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and thermometer and with the required values at 
different boiling period for a massecuite of 94:5°Bx 
and one of 95-3°Bx. 

* * * 


Calculation in the (Steffen) separation plant. L. 
TARANOVA. Sakhar. Prom., 1960, (12), 35-36.-— 
Formulae are presented which are used for the various 
balance calculations used at Ertil’sk sugar factory 
Steffen plant. 

* * 


Determination of the required energy and selection of 
electric drive for beet slicers. N. R. FrRepon. Sakhar. 
Prom., 1960, (12), 38-45.—Formulae are derived 
for calculation of the energy requirements of a beet 
slicer. The requirements are divided into: power 
required for actual slicing, for overcoming the 
friction of the beet against the knives and the knife 
frames, to accelerate the beet to the slicing speed in 
acentrifugal slicer, and to overcome the friction between 
the roots fed from the hopper to the slicer. Finally 
formulae are given for the total energy requirements 
of a centrifugal slicer and of a disc-type beet slicer. 
Formulae are also derived for selection of asynchron- 
ous electric motors, based on power consumption 
and speed. which must correspond to the rotary 
speed of the slicer shaft at maximum slicing rate. 


* * * 


The degree of efficiency of hydrocyclones in separating 
second carbonatation sludge juice. O. Asp. Socker 
Handi. 1, 1960, 4, 31-35.—Further experiments were 
conducted on mud removal from 2nd carbonatation 
juice, in hydrocyclones', in which 0, 100, 200, and 
340°, sludge was recirculated to 2nd carbonatation. 
Juice flow to each hydrocyclone was 300 litres/min 

5°, at a pressure drop of 2:5 kg/sq.cm. + 0°5 
kg/sq.cm. A graph drawn of the results indicates a 
rise of from 50° to almost 90% in the mud removal 
with increased recirculation; after 200°, recirculation 
the efficiency falls. Sludge concentration in the juice 
entering the hydrocyclones was 0-12-05 weight %, 
and in the returning sludge concentrate 0-8-4:5 
weight °,. The absolute figures were so low that the 
fall in clarification efficiency after 200°, return cannot 
be ascribed to the wide variation in the sludge con- 
centration. At 175 and 340% sludge recirculation the 
respective mud particle sizes were 14 and 23 microns 
and the efficiencies 87 and 80% respectively. The 
sludge particle sizes are affected by two opposing 
factors: (1) acceleration and deceleration in the 
centrifugal pump and hydrocyclone, which have 
been found to reduce the size by 27%, each time the 
originally precipitated sludge passes through the 
system, and (2) the building-up of sludge particles in 
the 2nd carbonatation tank, which increases particle 
size by 100° in the Ist recirculation, by 50°, in the 
2nd and by 33% in the 3rd. Thus particle size increase 
reaches a maximum at a recirculation of 200% sludge. 
A mixed-flow pump instead of the usual centrifugal 
pump might not reduce the particle size so much, 
although the maximum separation efficiency attain- 
able in a hydrocyclone of reasonable dia. at reasonable 
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pressure drop will be 90% rather than 100%. To 
attain the latter would necessitate reducing hydro- 
cyclone dia. by half or two-thirds and doubling the 
pressure drop. Sludge recirculation would then be 
superfluous. More hydrocyclones would be required 
if the particle size were increased by adding more 
lime. The use of filters for Ist carbonatation clear 
juice and 2nd carbonatation juice which are capable 
of automation—the Schumacher candle, Philippe 
TCS and Stellar filters—is discussed. 


* * * 


Beet storage in the Soviet Union and the development 
of new storage methods in the GDR. H. D. WALLEN- 
STEIN. Zuckererzeugung, 1961, 5, 14-20.—An illus- 
trated report is presented on the practices in the USSR 
and particularly on the various equipment used. 
Recommendations based on Soviet experiences are 
offered for beet storage in East Germany. 


* * 


The efficiency of steam power units in sugar factories. 
F. BONACKER. Zuckererzeugung, 1960, 4, 370-372, 
1961, 5, 21-25.—A discussion, with formulae and 
diagrams, of power production from steam units 
and the relationships involved. The efficiency of 
turbines is especially covered and an example given 
of the method used to determine this efficiency. 


* * * 


Diffusion constants for the extraction of sugar from 
beet. V. M. LysyaAnskul. Sakhar. Prom., 1961, 
15-19.—The studies made by a number of workers 
on the kinetics of diffusion are discussed. The need 
to take into consideration the outer diffusion resistance 
(the juice flowing along the cossette surface) by 
determining the coefficient of mass extraction is 
emphasized. This factor has been neglected in some 
calculations. The cossette must not be considered as 
a sphere or limited lamina in calculations for which 
equivalent dimensions of the cossette are required. 
With the presence of a limiting layer of juice over 
the surface of the cossette, there is no need to consider 
the deformation of the cossette, as the diffusion 
process will take place in all the cracks and crevices 
as well as in the remaining solid portion of the 
cossette. Values of the coefficient of mass extraction 
calculated by Dronov* from non-static experiments 
using an empirical formula for static diffusion are 
compared with the values obtained by Lykov using 
a formula* derived for the same test conditions. The 
Dronov values are 280-300% higher. Tissue permea- 
bility must not be overlooked, as has been suggested 
by some authors. 
* * 


Determination of the total products in a rotary diffuser. 
V. N. SHCHEGOLEV. Sakhar. Prom., 1961, (1), 19-21.— 
Equations are developed for calculation of the sugar 
balance in a diffuser from the amount of juice and 
cossettes and their sugar contents. A worked example 
is presented. 

' Cf. LSJ., 1960, 62, 71. 

2 1.S.J., 1958, 60, 369. 

% Theory of heat conductivity. (Moscow.) 1952. 
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The use of polyacrylamide in filtration of beet juices. 
V. A. Daniv’tsev. Sakhar. Prom., 1961, (1), 22-24.— 
A solution of polyacrylamide in ammoniacal water 
was used in filtration tests (factory and laboratory) 
in which it was added to Ist carbonatation juice. 
It resulted in faster settling and a thicker filter-cake 
which was easily washed off. The juice was trans- 
parent. Even with one of the two multi-tray clarifiers 
idle, the juice did not deteriorate at an ‘ncreased 
factory capacity, and a filter-press pressure of only 
1:5 atm. was required. However, according to 
tabulated data, the colour of Ist and 2nd carbona- 
tation juices and thick juice was somewhat higher 
and the lime salts content of the thick juice greater 
(0-055% compared with 0-035°%) without polyacryla- 
mide treatment. In full-scale tests use of the poly- 
acrylamide increased the clarifier station thoughput 
by 30%, allowing five Ist carbonatation filter-presses 
to be taken out of operation, the whole of the juice 
being handled by 2 clarifiers and 2 vacuum filters. 
Tests were also conducted on 0-1% solutions of 
polyelectrolytes added to the juice at 0-001°%/100 Brix. 
The most effective of the polyelectrolytes, as regards 
settling and mud volume, was an emulsion of poly- 
acrylamide with oleic acid. Sodium polymethacrylate 
and hydrolysed polyacrylamide with sodium alginate 
also gave good results. Normal polyacrylamide was 
ineffective in the treatment of juice from damaged 
beet. 


* * * 


Simplifying and accelerating juice purification. Z. D. 
ZHURAVLEVA and F. N. Dosronravov. Sakhar. 
Prom., 1961, (1), 24-29.—Certain measures that 
should be adopted in beet juice purification are 
discussed. The use of hydrocyclones is endorsed, 
although the presence of some scum in the purified 
juice is pointed out. To prevent this the water used 
for diffusion should be as sterile as possible. De- 
composition reactions in defecation sometimes are 
continued in the clarifiers, causing deterioration in 
the juice. To prevent decomposition of invert sugar, 
amides and pectin, defecation should be curtailed or 
completely omitted. The best method is the so-called 
“instantaneous defecation” (even better, it is claimed, 
than defeco-saturation) in which the lime is added 
just prior to carbonatation of the pre-limed juice in 
an amount just sufficient for the formation of CaCO, 
muds. Cold defecation is not practical mainly 
because of considerable foam formation, although 
cold pre-liming is recommended, especially with 
deteriorated beet. With instantaneous defecation the 
maximum pH of the sulphitated juice should be 
7:5 before evaporation, as in a cane sugar factory. 


Ion exchange sorption of non-sugars and colouring 
substances from molasses solutions. V. P. MELESHKO, 
I. M. Vorrovicu and G, A. Cuikin. Sakhar. Prom., 
1961, (1), 30-33.—-Laboratory tests on dilute beet 
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molasses are reported, in which three cation exchange 
resins were used (KU-1, KU-2 and KB-4P2 with a 
dry resin capacity of 2:1, 3-9 meq/g for 0-5N KCl 
and 10-54 meq/g for 0-1N NaOH respectively), and 4 
anion exchange resins (AN-2F, EDE-10P, AV-16 and 
AV-17, with respective capacities in 0-2N HCl of 
4:5, 8-9, 7-3 and 2:6 meq/g). The molasses solution 
(200 g molasses diluted with | litre of water) was 
passed through at 1-5 ml/min and the filtrate drawn 
off in 10-ml samples. With the cation resins as given 
in the order above, the colour content was reduced 
by 74-8, 80-6 and 33-1%, while the colour reduction 
was of the order of 42%, 100%, 100% and 53% for 
the anion resins in the above order. The resin capacity 
was reduced (by 10-20°,) only after the first 2 cycles, 
after which it was maintained at a constant level. 


* * * 


Some technological features of processing of damaged 
beet and control of the technological production 
processes. A. G. RYCHKAL’. Sakhar. Prom., 1961, 
(1), 34-36.—The need to maintain a strict control 
of pH during juice purification processes is underlined, 
especially in the case of damaged beet. Special care 
should be taken during main liming, which, however, 
cannot be omitted as otherwise the decomposition 
processes will take place throughout the other 
processes in the factory. Lime salts should be precipi- 
tated by adding trisodium phosphate rather than 
sodium carbonate, as the latter causes an increase 
in evaporator scaling. Second carbonatation should 
be carried out at pH 9-5-9-8, and the filtered juice 
pH then reduced to pH 7:5-8-0 with SO,, to avoid 
an increase in colour and a reduction in the alka- 
linity. 


* * * 


Pressure regulator at the diffusion station of the Lenin 
sugar factory. E. S. ZAKREVSKU. Sakhar. Prom., 
1961, (1), 37-38.—The unit, for regulation of the 
pressure of the condenser water used in the battery 
diffuser, consists of a manometer attached to the 
water feed pipe between a feed valve and the diffuser 
in circuit with a magnet and an electric motor con- 
trolling the feed valve. The manometer contacts 
mark the limits of the required pressure in the dif- 
fuser, so that if the pressure drops too low because of 
irregular juice draw-off, current flow to the motor 
causes the feed valve to open until the required 
pressure is attained. The circuit is then opened. 


* * * 


Stone catching installation designed by S. Godwod. 
ANON. Gaz. Cukr., 1961, 63, 13.—The stone catchers 
are in the form of funnels attached to the top of a 
pipeline. The stones, sand, etc. fall into these, but 
beet are kept afloat by an upsurge of water flowing 
under pressure through a side-tube into the funnel. 
Four of these are provided in the flume circuit. 
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because a package is only as good as its seal 


THE KLEEN-KUT mark) 
PORTABLE BAG 
OPENER 


* opens all bags and sacks quickly no 
matter how they are sealed 

* weighs only 54 Ibs. 

* may be used by unskilled labour 

* operates on A.C. or D.C. (single-phase) 

* is completely safe 

* makes a clean cut of any depth 
up to 44” from the top of the bag 
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THE NEW SAMPLE 
EXTRACTOR 


* Extracts samples of any product, powder, granular 
or liquid, at any given depth 

* Rust-proof and corrosion resistant 

* Lightweight and simple in operation 

* Effective and inexpensive 

* Manufactured in 24” and 48” lengths (also 
graduated in centimetres) 


Other T.P.E. equipment includes:- Fischbein 
\ portable bag stitcher, Sticla high speed adhesive 
1 bag sealer, Mobeelisor, Sackholders. 


Write today for full range of literature and 

oe you are welcome to visit our showrooms. 

THE THAMES PACKAGING EQUIPMENT CoO. 
(PROPS.: THE THAMES SACK & BAG CO. LTD.) 


(Dept. 27) 28, City Road, London, E.C.1. Telephone: MONarch 7387/8 
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GUARANTEED 


—Y Y FROM OUR STOCKS 

Yj ngine SWIFT Model 10V3 Il in. All Geared Head S.S. & S.C. 
YY Y Gap Vee Bed Centre Lathe. Admits 6 ft. between centres. 
Y YY 2$in. hollow spindle. Spindle speeds 16 to 600 r.p.m. 
Y YY Fitted with enclosed feed gear box. Motor drive 400-440 
Y 

YY 

YY 


* WARD No. 7 Covered Bed Combination Turret Lathe. 
Spindle speeds 37 to 750 r.p.m. Power feed to turret and 
saddle. Fitted with dead length ball chuck and bar feed 
mechanism. Motor drive 400-440/3/50. 


%*% JONES & SHIPMAN Model 1001 Type EN Plain Cylin- 
drical Grinding Machine. 27 in. between 
ceatres. Hydraulic table traverse. Separate motor drive 
to workhead giving speeds 40 to 320 r.p.m. Grinding 
wheel speeds 1,200 and 1,700 r.p.m. Motor drive 400 
440/3/50. 


12 in swing 


% KITCHEN & WADE 3 ft. 6in. Low Base Radial Driiling 
Machine. Spindle bored No. 4 Morse Taner. Spind.e spzed 
80 to 1,500 r.p.m. Power feed to spindle. 
base 3ft. 6in. « 3 ft. 


Tee slotted 
400-440/3/50. 


With !oose box table. Motor drive 


% RICHARDS No. 3 PRT Horizontal Boring, Facing and 
Milling Machine. 


34 in. dia. traversing spindle. 26 in. 
y dia. Facing Head. Spindle speeds 6-4 to 250 r.p.m. Facing 
L bd head speeds 4-6 to 258 r.p.m. Main table Sft. « 3 ft. 
YY rovi e Auxiliary table 32 in. 32 in. With boring stay. Motor 
Y drive 400-440/3/50. 

YY e 

Y | %*% CINCINNATI No. 4 Dial Type Plain Horizontal Millin 
Y economica Machine. Table size 16} in. 

Y 


86in. Spindle speeds 18 
to 450 r.p.m. Power feeds and rapid traverse in all 
directions. 
_ power for the 
Y 


With vertical attachment. Motor 
400/350. 


% VICTORIA Model U.3 Universal Milling Machine. 
Sugar Industry 


Table size 12 in. 60in. Spindle speeds 22 to 1,020 
r.p.m. Power feeds in all directions with rapid traverse. 
Motor drive 400-440, 3/50. 


drive 


In factories and refineries throughout the 
world PARKER steam engines are providing 


% WEBSTER & BENNETT 36in. Vertical Boring and 

reliable power from process steam at neg- Turning Mill. Table speeds by hydraulic control 5-6 to 
ligible cost Simple and efficient in design 125 o> ae with pentagonal tool turret. Motor 

Parker engines require little maintenance and re : 
can be operated by unskilled labour Unlike % LANG JUNIOR 13in. swing Surfacing and Boring 
turbines, Parker engines can be direct coupled Lathe. Max. distance chuck to turret face 33 in. Hollow 
without the use of costly reduction gearing, spindle bored | > 9g 12 spindle speeds 37 to 908 r.p.m. 
and variable speed over wide limits can be ae ae ae 
obtained without complicated control equip- 
ment. 


These are representative items from our wide range of new and 


reconditioned Plant. Comprehensive stocks also include: 
Built in sizes from 10 to 1,000 b.h.p. 


PARKER engines are all constructed to give 


Power Plant, Process Plant, Hydraulic Plant, Contractors’ Plant, 
long life with top economy under the most 
severe operating conditions. 


Lifting and Mechanical Handling Equipment 
Write now for full specifications and ? 
applications to: 


GEORGE COHEN ;i 
SHWORTH 
SONS & COMPANY LTD {sai | 
ESTABLISHED 1/834 
BDARKER LT LONDON, W. 1/2 Cables: OMNIPLANT TELEX, LONDON 


TELEX No. 21288/9 


May we put vou on our mailing list 


RIVERSIDE WORKS - BURY ~- LANCS. 


: 
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LABORATORY METHODS AND CHEMICAL 
REPORTS 


An assay of dry lead subacetate. H.C. BHATTACHARYA 
and P. N. GANGULY. Proc. 27th Conv. Sugar Tech. 
Assoc. India, 1959, 144-146.—-Analyses of two 
commercial samples of dry lead subacetate are 
reported. Total lead was 71:12 and 74-07% and 
basic lead 34-08 and 40-45°, respectively. Water 
insolubles were 8-51°% and 13-18°,, indicating that 
the second sample contained more Pb(C,H,O,),.2PbO: 
this explained its poor clarifying power in spite of 
its higher basicity. 


* * * 


Conductimetric measurements of high purity sugar 


solutions. G. Pipoux. Zucker, 1961, 14, 10-14. 
See /.S./.. 1961, 63, 146. 
* 


The use of the polarograph in the sugar industry: 
I. Pautik and O. TiszavAry. Cukoripar, 1960, 13, 
329-336.—-The applications of the polarograph to 
Ca determination are discussed. especially in the 
analysis of lime stone and of the lime salts content 
of juices. Analysis of these is based on the use of a 
zinc-EDTA complex, from which the Ca ions liberate 
an equivalent amount of Zn ions, which may be 
measured polarographically. Results of tests are 
given graphically and in table form. 


* * * 


Polarographic determination of calcium in molasses 
using the disodium salt of ethylene diamine tetra- 
acetic acid. N. A. RAMAIAH and S. D. SRIVASTAVA. 
Proc. 28th Conv. Sugar Tech. Assoc. India, 1960, 
72-77.—More sophisticated techniques for calcium 
determination are described, and an account given 
of a polarographic method whereby molasses is 
diluted to 10-12°Bx, adjusted to neutral pH and an 
indicator (potassium zincate/potassium chloride solu- 
tion) added before titrating with EDTA solution. 
The method gives a sharp indication where the 
diffusion current falls steeply, and the results are 
0 to 2:27°, below those given by the oxalate method 
using the same molasses. The theory of the technique 
is described. 
* * 


Studies on the viscosity of sugar solutions: effect of 
lactic acid and its salts. N. A. RAMaAtAH and S. S. 
KATIYAR. Proc. 28th Conv. Sugar Tech. Assoc. India. 
1960, 78-82.—-Lactic acid was neutralized with 
NaOH, KOH, Ba(OH), and Ca(OH), and the salts 
added to solution of sucrose as was lactic acid alone. 
The pH and the viscosity of the solutions were 
measured, the latter by a H6ppler falling-ball vis- 
cometer, and the results tabulated. These show that 
lactic acid and its salts increase the viscosity, the 
effect being greater in the order Ba > Ca > Na > K 
lactate - lactic acid. Variation of pH of any one 
solution did not alter the viscosity which was more a 
function of the nature of the salt. 
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Conductimetric studies on the formation 


of acids 
during heating of reducing sugar in the presence of 


alkalis. N. A. RAMAIAH and G. D. CHANSARKAR. 
Proc. 28th Conv. Sugar Tech. Assoc. India, 1960, 
83-84..-A graph of conductance of a solution of 
glucose NaOH, on titration with HCl, is in the 
form of two lines intersecting at the neutral point. 
After heating for one hour the curve is in the form 
of four lines joined consecutively, the Ist and 4th 
being approximately parallel to the original two. 
The intermediate two lines are attributed to the 
neutralization of organic acids formed by decompos- 
ition of the glucose. Since the length of one is about 
twice that of the other it is considered that there are 
either equimolecular parts of one mono-and one di- 
basic acid or two kinds of acid of different dissociation 
constants formed in a molecular proportion of 1:2: 
the latter is considered more likely. 
* * 


Potentiometic analysis of the decomposition products 
of destruction of reducing sugar in alkalis. N. A. 
RAMAIAH, S. S. TatiyaR and G. D. CHANSARKAR. 
Proc. 28th Conv. Sugar Tech. Assoc. India, 1960, 
85-87.—Titration curves are prepared for HCI and 
a heated alkaline solution of glucose (see previous 
abstract) which had been added to an excess of 
HCl. The difference between the curves plotted vy. 
pH shows two points of inflexion, at pH 3-75 and 
pH 8:7, indicating two acidic groups. Formic acid 
has a pK value of 3-75 and lactic acid a pK of 3-86. 
No pK of 8-7 is found for lactic acid or any other 
acid previously identified as being produced by 
glucose decomposition; it is suggested that the 
dissociation constant corresponding to a pK of &-7 
is a hydroxylic or phenolic compound(s) formed 
during the reaction. 
* * * 


Determination of ash by ion exchange. IV. A rapid 
method of estimation of ash in cane juice. S. Bost 
and K. C. Gupta. Proc. 28th Conv. Sugar Tech. 
Assoc. India, 1960, 88-90.—A technique similar to 
that of MUKHERJEE ef a/.' has been used in which 
the cane juice, diluted to 5-8 Bx, is passed through 
a column of ‘‘Duolite or *‘Amberlite IR 120” 
cation exchange resin on the H® cycle, the resin 
washed and the combined effluent and washings 
titrated with NaOH. The ash is best represented by 
the equation y [sulphated ash in 100 ml juice} 

0:0549 x 0-149, where x is the volume of N acid. 


* * * 


Kinetics of the caramelisation of sugars. N. A. 
RAMAIAH and S. K. D. AGARWAL. Proc. 28th Conv. 
Sugar Tech. Assoc. India, 1960, 101-104, 105-110. 

The kinetics of caramelization in buffered solution 
have been studied by following the increase in colour 
1.S.J., 1958, 60, 274. 
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at 420my (characteristic of caramel) with time. 
This colour development proved to be of first order 
for fructose, glucose and mannose, but it is argued 
that this is not significant since it is not known 
whether optical density is directly proportional to 
caramel concentration or if formation of caramel 
from the sugar is stoichiometric. 


The amounts of sugar and/or alkali consumed 
with time were followed by taking samples at intervals 
from the reaction mixture (held in a thermostat bath), 
cooling, diluting and titrating to determine the re- 
ducing sugars and alkali. The results with glucose, 
fructose and mannose are presented in graph form 
and show the reaction to be of first order. Detailed 
investigations have shown the dependence of the 
reaction rate constant on the alkali concentration, 
indicating the pseudo-monomolecularity of the 
reaction. 


* * * 


Estimation of magnesium. S. C. Sen, D. SiInGH and 
M. N. SINGH. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 137-138.—Comparative and replicate 
analyses were made of a standard magnesium sulphate 
solution using a volumetric method and three gravi- 
metric methods—-as phosphate by single and double 
precipitation and as quinolinate. The last was found 
to be most accurate and to have the smallest coefficient 
of variation. 
* * * 


Kinetics of crystallization of sucrose. B. N. Das and 
N. A. RAMAIAH. Proc. 28th Cc v. Sugar Tech. Assoc. 
India, 1960, 189-195.—-Literature references to the 
kinetics of sucrose crystallization are discussed and 
commented on. 

* * 


Inversion of concentrated and diluted sugar solutions. 
S. K. D. AGARwaL, —. VisHNnu, G. D. CHANSARKAR 
and K. K. Rao. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 207-210.—-Experiments are described in 
which sucrose solutions were (a) buffered at various 
pH values and Brixes and maintained at 58°C for 
2 hr (inversion increased with higher Brix and lower 
pH): (>) inverted by refluxing with HCI in the presence 
of NaCl at various sugar concentrations and pH 
values and for | or 2 hr (inversion increased as above 
and also with time of reflux); (c) boiled under reflux 
in the form of molasses and factory syrups undiluted 
and diluted to 15 Bx and adjusted to pH 5-0 with 
SO, (inversion was greater with higher Brix and was 
more marked with pure than with technical sugar 
solutions, the molasses being much less inverted 
than either pure sucrose or syrup under comparable 
conditions). 


* * 


Polarographic estimation of tin in products canned in 
sugar syrups. J. P. SHUKLA, N. A. RAMAIAH and 
B. I. Nemape. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 211-213.—A 200 c.c. portion of syrup ts 
evaporated to dryness and heated with H,SO, and 
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ignited at 550°C for 4 hr. The sulphated ash is treated 
with concentrated HCl and made up to a known 
volume. An aliquot is treated with HCI and gelatin 
solution and diluted so that it is finally 1M with 
respect to HCI and contains 0-01°% gelatin. A set 
of polarograms obtained in this manner were found 
to be well-defined and gave a linear relation between 
diffusion current and tin concentration. The method 
is suitable for routine work. 


* * * 


Quick determination of crystal contents in massecuite 
and its application in reducing loss of sugar in molasses. 
S. L. PHANSALKAR, H. C. BHATTACHARYA and N. N. 
JosHi. Proc. 28th Cony. Sugar Tech. Assoc. India, 
1960, 214-216.—A series of synthetic massecuites 
were made up from crystal sugar and final molasses, 
molasses separated from a sample by means of a 
miniature Nutsch filter, and the crystal content of 
the massecuite calculated on a number of bases, 
including the s-j-m formula, reducing sugar analyses, 
ash analyses, and non-sugar analyses (variously 
Brix-pol, dry matter-sucrose and Brix-sucrose). From 
the results obtained with three massecuites it appears 
that the ash method is preferable, where crystal 
content is given by 100 

Ash °%% molasses 


* * * 


Determination of the colour of plantation white sugars. 
N. A. RAMAIAH and -. VISHNU. Proc. 28th Cony. 
Sugar Tech. Assoc. India, 1960, 237-241.—Solution 
colour (measured as difference between optical 
densities at 420 mu and 550 my) and reflectance 
tristimulus values were determined for sugars of 
different grain sizes obtained from the same masse- 
cuites. Solution colour was found to be independent 
of grain size, while reflectance measurements showed 
that smaller grain sugar appeared whiter than larger 
grain sugar. 


* * 


Nitrogenous compounds in the beet leaf. M. ARVIDssoN 
and E. Swieticka. Socker Hand.11, 1960, 16,(3),17—30. 
—Details are given, with 25 references to the literature, 
of beet analyses using acid and alkaline hydrolysis 
(the latter for determination of tryptophan), with 
paper chromatographic determination of the iso- 
lated amino acids. It was found that amino destruc- 
tion proceeded with hydrolysis, which was_ not 
complete after 14 hr. A 24 hr hydrolysis gave fairly 
representative values as a compromise between 
complete hydrolysis and least possible destruction. 
Tables are given of the amino acid content of the 
coagulate after varying periods of acid hydrolysis 
and of the free amino acid content expressed as 
umol N/g leaf dry matter. The total identified 
amino acids contents were 1828 (24 hr hydrolysis) 
and 17°8 umol N/g dry matter respectively, out of 
N totals of 2278 and 32-8 » mol/g, of which 330 and 
6-0 u mol/g represented NHs. 


BY-PRODUCTS 


An investigation on the possibilities of the use of 
molasses for the production of 2,3-butanediol by certain 
diol-forming bacteria‘. K. BAHADUR and S. RAn- 
GANAYAKI. Indian J. Appl. Chem., 1960, 23, 3-8: 
through §$./.A., 1960, 22, Abs. 999.—The formation 
of 2,3-butanediol from diluted and purified cane 
molasses by different bacteria species was investigated. 
Aerobacter aerogenes forms no 2,3-butanediol and 
acetoin in the first period of 10 days, but these com- 
pounds are formed later and sugar consumption is 
then reduced. The optimum pH value appeared to 
be 7:5. Bacillus polymyxa equally shows no formation 
of 2,3-butanediol and acetoin for 11 days. There- 
after increasing quantities are formed, 2,3-butanediol 
at the optimum pH 7-0 and acetoin at the optimum 
pH 8-0, but sugar consumption also increased. No 
acetoin formation was observed with Serratia marces- 
cens, Bacillus subtilis and Aeromonas hydrophila, al\ 
of which consumed sugar. Optimum pH values for 
2,3-butanediol formation were 8-0, 6:5 and 7-0 
respectively. An appreciable quantity of 2,3-butane- 
diol was formed by Pseudomonas hydrophila at pH 7-5, 
with only slight sugar consumption. 


* * * 


Conditions governing the growth of Torula yeast in 
cane molasses. J. P. SHUKLA and K. C. Gupta. Proc. 
27th Conv. Sugar Tech. Assoc. India, 1959, 55-58.—- 
The best yield of Torula utilis var. Major, using 
sulphitation molasses as carbohydrate source, was 
obtained in the presence of 1-0-1-2°, total reducing 
matter (2-2-5 Bx molasses), nitrogen to the extent of 
1-1-5 formalin number, 12:5-I15 mg PO,/100c.c., 
5-0-6:0 pH, and aeration at the rate of 0-5 cu.ft. 
air/gallon of wort. These conditions gave an average 
of 200-205°, wet yeast (77-7°%% moisture, 2-58°, ash) 
on total reducing matter. 


* * 


Effect of sulphitation press mud extract on growth of 
Torula yeast under aeration in cane waste molasses. 
J. P. SHUKLA, B. D. Kapoor and K. C. Gupta. Proc. 
27th Conv. Sugar Tech. Assoc. India, 1959, 59-61.— 
Torula yeast was grown under the conditions above 
(preceding abstract) but in the presence of an extract 
(9°, by volume of wort) made by triturating one part 
of press mud with 4 parts of water at pH 4 5 and 60 C, 
standing for | hr, separating the liquid and centri- 
fuging. The extract promoted yeast growth and in- 
creased the yield by 30%. 


* * 
Depithing of bagasse for paper making. B. Biswas 
and J. B. Lat. Proc. 27th Conv. Sugar Tech. Assoc. 


India, 1959, 108-112.—The subject is reviewed with 
33 references to the literature. 


* 
Rice bran as accelerator of the alcoholic fermentation 


of refinery molasses. B. G. KRISHNAMURTHI. J/ndian 
Sugar, 1960, 10, 473-484.—Studies are reported in 
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which rice bran, Bengal gram powder and velum 
bark were found to accelerate alcoholic fermentation 
of molasses, measured asa function of the attenuation 
of the fermenting wash s.g. or of the loss of weight 
due to escape of CO,. The acceleration caused by 
rice bran, considerable in the presence of ammonium 
sulphate, was almost at a maximum when added at 
1 g/100 c.c. of wash. Bengal gram powder and velum 
bark have a lower accelerating effect than the bran, 
the velum bark being inferior to the gram powder. 
The effect of bran, which is in the form of small 
disintegrated particles, is to supply nutrition to the 
yeast, a secondary effect being to help the release of 
CO,. Fermentation in the presence of bran of a 
wash of s.g. I-1 proceeds at a greater rate than with 
a wash of s.g. 1-05 without bran, The accelerating 
effect is most marked at s.g. 1:05. When added at 
0-5 and | g/100c.c. wash, in the presence of 0-1 g 
ammonium sulphate, the bran raised the maximum 
hourly rate of CO, production to respectively 8-5°,, 
and 10-0°, of the total theoretical yield of CO,,. 
Alcohol yields are not affected by the bran. 


* * * 


Invert sugar from sucrose by the ion exchange process. 
S. Bosg, I. S. JUNEJA and S. MUKHERJI. Proc. 28th 
Cony, Sugar Tech. Assoc. India, 1960, 201-206.—A 
series of experiments are described in which the rates 
of inversion of sucrose solutions were measured for 
different conditions of Brix, temperature and quantity 
of resin (“‘Amberlite IR-120°). The invert sugar 
solution produced is water-white and free of ash 
and decomposition products. It is thus very suitable 
for use in confectionery, etc. The resin may be re- 
covered and re-used several times, so lowering 
production costs, and conditions may be adjusted to 
give any required degree of inversion. 


* * 


Fermentability of cane waste molasses produced by 
the deionization process for ethanol production. J. P 
SHUKLA, S. N. PANDey and B.D. Kapoor. Proc. 28th 
Conv. Sugar Tech. Assoc. India, 1960, 227-230. 
Clarified juice obtained by sulphitation was partly 
concentrated and boiled to molasses in a normal 
way, and partly deionized with ‘‘Duolite C-25” and 
‘““Duolite resins in a mixed bed before concen- 
trating and subjected to a four-massecuite boiling 
scheme. Molasses analyses were: 845° (normal) 
and 70:5°Bx (deionization); 59-6 and total 
reducing matter on Brix; 2-6 and 1-3°%% unfermentables 
and 10-0 and 2-:0% ash. Fermentation experiments 
showed that the deionized molasses gave higher 
fermentation efficiencies, but fermentation time and 
start of fermentation was delayed because of the 
removal of certain inorganic constituents. Less 
yeast is formed as a result of removal of substances 
essental to yeast growth. 


L Cf. LS.J., 1959, 61, 285. 
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UNITED KINGDOM 


Beet harvester. C. J. 
Holland. 862,440. 
1961. 


STEKETEF. of Driewegen, 
16th October 1959: 8th March 


* 


Extraction of sugar. N.V. CENTRALE SUIKER MU. 
FABRIEK Witrouck’, of Breda, Netherlands. 
864,429. 8th August 1958; 6th April 1961.—Cossettes 
are first treated (in an atmosphere saturated with 
CHCl, vapour) at 35°C-45°C (40°C) with an agent 
which will render the cell wall permeable to sugar 
(0-025—0-05°,, of SO,) and then with chloroform after 
which it is subjected to diffusion in water at a tem- 
perature between ambient and 50°C in a partly- 
evacuated tank or revolving drum, the SO, treatment 
lasting +10 sec (up to 5 sec) and the CHCl, treat- 
ment 5-15 (10) min. 


* * 


Roller supports of cane mills. GUTEHOFFNUNGSHUTTE 
STERKRADE A.G., of Oberhausen, Rhineland, 
Germany. 865,191. 8th July 1957; 12th April 1961. 

The upper and lower parts of the cane mill housing 
1, 2 pivot about the joint shown, the tongue of the 
lower part fitting between the sides of the fork of the 


1-9 
a cee } 
0 


upper part, each being drilled and aligned to permit 
insertion of the bolt. This bolt is composed of two 
parts 3, 4 having co-acting inclined plane surfaces 
5 and tapped with holes 6 to hold screws 7 for locking 
or releasing the bolt. Each screw 7 passes through a 
hole in the cover plate 8 which is held against the 
housing part | by screws indicated by their centre 
lines at 10. As the screws 
the bolt are drawn against each other, increasing the 
effective bolt diameter and holding the housing 
together rigidly without the play necessary when the 
bolt is a solid shaft. 


.4 Copies of Specifications of United Kingdom Patents can be obtained on application to H.M. Patent Office, 25 Southampton | 
United States patent specifications are obtainable from: The Commissioner o! 


Buildings, London, W.C.2. (price 3s. 6d. each). 
Patents, Washington, D.C. (price 25 ccats each). 


7 are turned, the halves of 


Trash turners for (cane) crushing mills. GEORGE 
FLercHer & Co. Lip. and H. A. Watts, of Derby, 
England. 866,346. 12th February 1960; 26th April 
1961.—The trash plate 13 of the cane mill illustrated 
meshes with the feed roller 11 and is mounted on a 
support 14 carried by a bridge 15 on a trunnion 16. 
The trunnion is mounted on a fulcrum bracket 17 
which is in turn supported on a base plate 18. The 
bridge is adjustable vertically by means of packing 
plates 19 and screw jacks 20, and is adjustable 
laterally by means of set screws 21. The trash turner 


has a lug 25 forming an axis about which a link 26 
can pivot, and the link receives a pin 27 mounted 
eccentrically on a crankshaft 28 which passes through 
the headstock 30 and has a peg wheel 31 fastened 
to its opposite end. The peg wheel has a series of 
slots 32 around its periphery in any of which a peg 
bar 33 can engage, the peg bar being carried by a 
lever 34. The lever 34 is pivotally movable about the 
shaft 28, and has drawbolts 36, 37 connected to its 
opposite end, the drawbolts passing through brackets 
38, 39 on the headstock and being operated by nuts 
40, 41. The peg bar 33 is urged into engagement with 
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ever thought 
what sugar spillage 

is doing to your 
conveyor bearings ? 


It's wearing them down rapidly, decreasing your 
conveyor efficiency and keeping your maintenance 
costs high. Now see how ROLL FAR Moulded-in 
Synthetic Bearings can solve the problem. Fitted to 
form gravity rollers or skid rollers for fiat beits, 
ROLL-FAR BEARINGS OPERATE WITHOUT LUBRIC- 
ANT (thus eliminating the risk of oil contamination), 
HAVE NO MOVING PARTS, NEEDNOMAINTENANCE. 
Belt spillage of sugar granules or any other fine 
substance has no adverse effect onROLL FAR bearing 
performance. Rolls can be fitted easily into any slotted 
angle, and can be removed for washing or steam 
sterilizing. 


Write for details to 


‘ROLL-FAR’ 


MOULDED-IN SYNTHETIC BEARINGS 


(PATENT PENDING) 


E. FARRELL & SON LTD - West End Engineering Works oeet.i.s.v. 
OLDHAM - LANCASHIRE -. Telephone: MAin 5355 


Your existing worn rolls can be 
re-ended at approx. 40% of 
normal replacement cost. 


well-fed rollers 


Intermediate carriers feeding cane fibre between 
mill rollers have to withstand severe wear during 
grinding seasons, and Pennine 5074E4 Chains, for 
double-sprocket use, are highly recommended for 
this service. 


Heavy outside driving lugs give longer wear. The 
twin attachment holes are equidistant from pins for 
slat assembly with laps leading or trailing. 


Other roller and pintle chains suitable for inter- 
mediate carrier work can also be supplied. 


5074E4 


CARRIER CHAN Sugar production 
| runs smoother on 


Pennine chain 
INTERCHANGEABLE WITH OTHER MAKES 
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THRO’ THE MILL—ON PENNINE CHAIN 
Be! 
5 il Catalogues on request: PENNINE CHAINBELT CO. LTD., ARMLEY, LEEDS 12, ENGLAND . 
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SUGAR CANE LOADERS 


Broussard patented “Flex-Boom'’’ Loader mounted on a “Caterpillar 

D-4 crawler tractor, with push piler for Puerto Rico 


2000 (Under Louisiana conditions), grab capacity 
(54 in. opening) 1500 Ib., load clearance 12 ft., loading radius 10 ft. to 
12 ft., boom swing, front to right, 100°. 

The Broussard heavy duty tropical type loader is also available for instal- 
lation on the Track-Marshall, International TD-9, Allis-Chalmers HD-6, John 
Deere 440 crawler, Fordson-Major and International B 450 as well as various 
USA wheel tractors. 

Extremely simple in design with few wearing parts and with perfect 
operator visibility on both wheel and crawler tractor installations, the 
Broussard Loader may be easily installed at the destination on tractors 
already in hand and quickly removed at the close of the harvest. 


Manufactured by 
BROUSSARD MACHINE COMPANY 
ST. MARTINVILLE, LOUISIANA 
Ezport Division 
LOGAN PERKINS LTD.—SUGAR MACHINERY 
P.O. Box 123, Nassau, Bahamas. 


We have sold our patented 


SUGAR TABLET 
OR CUBE 
INSTALLATIONS 


all over the world. 


Cubes from dry granulated 


The small machine with the big output! 


Automatic packing equipment if desired 
Very low capital outlay 


Send for information to: 


GOKA N.V. 
MACHINE WORKS 


Established 22 years 
AMSTERDAM 
HOLLAND 
P.O. Box No. 130 


Tel: =222255-222256 
Telex: 14173 “‘Kagodam"’ 
Cables: “‘Kagodam"’ 


MEGHANICAL GRABS 


} 
Cables: Westwood, 
Londoa 


"Grams: Westwood, 
Easphone, London 


Four-rope grab for various materials. The reeving can be 
arranged to suit any centre of operating ropes. This type can also 
be made to open at right angles to the position shown. Ref.116a. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments, Crown, Agente 
for the Colonies, British Railways (British Transport Com- 
mission), etc., etc. Bridge and Constructional Engineers, Manu- 
facturers of Mechanical Grabs, Pressed Steel Trougiting and 
Sheet Metal Equipment, Steel Stock Holders. 


Napier Yard, Millwall, London, E.14 EASt 1043 


BOUND VOLUMES 
of the LS.J. 


are now available for 1960 as well as 
certain previous years. Costs are as 
follows: 
post free 
1960 .. .. .. £3. 0. 0 ($ 9.00) 
1957, 1958, 1959 £4.12. 0 ($13.00) 
1950-1956 .. £3.18. O ($11.50) 
Earlier years as available 


You may have issues missing from 
your collection which we can supply. Ask 
us to quote for such replacements and 
for binding your Journals. 


The 
International Sugar Journal 
Limited 
Central Chambers The Broadway 
London, W.5 


6. 
| 
2 


PATENTS 


the slots in the peg wheel by the action of a spring 
42 and is fitted with a handle 43 for disengaging it 
when required. In operation, the drawbolts can be 
used to act on the lower end of the lever 34 and impart 


movement to it as indicated by the two positions of 
the lever shown. By this movement the peg bar 33 
will turn the peg wheel 31 and crankshaft 28. The 
lever can be used to give a positive rotation to the 
crankshaft in either direction. The crankshaft in 
turn acts upon the eccentric pin 27 and so by means 
of the link 26 the desired movement is imparted to 
the trash plate 13 to move it towards or away from 
the feed roll 11 as the operator may desire. 


* * * 


UNITED STATES 
Animal feed supplement. B. K viesitis, assr. VY Lacros 
LABORATORIES INC., of Des Moines, lowa, U.S.A. 
2,967,106. 4th March 1959; 3rd January 1961.— 
Molasses is dehydrated to a dry state and mixed with 
2°, of lecithin to give an animal feed supplement. 


* 


Removal of coloured bodies from aqueous crude sugar 


solutions. L. J. LeFevre and W. assrs. 
Dow CuemicaL Co., of Midland, Mich., U.S.A. 
2,970,071. 19th February 1959; 31st January 1961.— 
The crude sugar solution is contacted with an insoluble 
cross-linked copolymer of a mixture of a mono- 
vinylaryl! hydrocarbon (styrene} having the vinyl 
group as its sole unsaturation with 0-2-20 molar °% 
of a copolymerizable cross linking agent (divinyl 
benzene) which contains at least 2 groups of the 
structure CH, = C=. The copolymer has attached 
to its aryl nuclei CH, — N — methylglucamine groups. 


* * 


Production of citric acid by fermentation. L. B. 
SCHWEIGER assr. MILES LABORATORIES INC., of 
Elkhart, Ind., U.S.A. 2,970,084. 2ist January 
1958; 31st January 1961.—Aspergillus niger is used to 
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bring about submerged fermentation of a medium 
containing organic nutrient derived from an impure 
carbufiydrate source, (e.g. high test molasses, invert 
sugar, corn syrup) and not less than 0-2 p.p.m. of 
iron, to which is added 0-1—500 (e.g. 50) p.p.m. of 
ionic copper either before. during or up to 50 hr 
after inoculation. This results in control of the 
cellular morphology to give an acid-producing 
cellular structure. 
* * * 


Preparing drying oils from sucrose and _ raffinose 
H. B. HAss, assr. SUGAR RESEARCH ROUNDATION INC., 
of New York, N.Y., U.S.A. 2,970,142. 28th Febru- 
ary 1956; 31st January 1961.—One mol of sucrose or 
raffinose is heated at 20-120°C (80-110°C) with 
6 moles of an ester of a volatile lower alcohol and 
a drying oil fatty acid (a conjugated poly-unsaturated 
fatty acid). Heating is in an organic solvent (N,N- 
dimethylformamide) and in the presence of an alkaline 
catalyst which produces the characteristic colour 
when added in 1°%% w/v solution to a 0-5°% w/v phenol- 
phthalein solution in 1:1 boiled N,N-dimethyl- 
formamide:CO,-free water. The volatile alcohol 
liberated in the reaction is continuously removed 
under vacuum. 


* * * 


lon exchange process. G. ASSALINI, assr. ROHM & 
Haas Co., of Philadelphia, Pa., U.S.A. 2,971,868. 
2nd May 1958; 14th February 1961.—The particles 
in an ion (cation) exchanger resin bed are at least 
half in a salt form, this portion being at the effluent 
end of the bed, while the particles at the influent end 
are other than in salt form, being derived by regener- 
ation with a non-salt electrolyte. Through the bed 
are passed an impure sugar solution (molasses, 
particularly A-molasses) (5-35°, on bed volume), 
water sufficient to remove the sugar from the bed 
(1-4 volumes per volume of sugar solution), a re- 
generant to restore the influent half of the bed to its 
original form, and water to flush away the salts 
liberated by the regenerant. The sugar effluents are 
in 3 fractions, the first of higher and the last of lower 
purity than the original solution and the second 
intermediate between these two; this last fraction 
is returned to the column. The purified sugar effluent 
may be concentrated and crystallized or a non-salt 
electrolyte added to bring its pH to 5-9; or it may 
be passed through a bed of weakly polar ion (anion) 
exchange resin which has been regenerated with a 
non-salt electrolyte of opposite basicity to that 
used to regenerate the first resin bed. Alternatively, 
the original sugar solution may be purified by passing 
in two streams through columns as above, the resins 
having exchangeable ions of opposite basicity, the 
purified sugar effluents then being mixed. The 
purified sugar solution may be returned to an earlier 
stage of the extraction process (e.g. to the clarified 
juice). 
* * 


Beet harvester and cleaner. H. E. ERDMAN, of Crooks- 
ton, Minn., U.S.A. 2,972,383. 16th March 1959; 
February 1961. 
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TRADE NOTICES 


Statements published under this heading are based on information supplied by the firm or individual 


concerned. 


Low eonductivity electromagnetic flowmeter. Fischer 
& Porter Ltd., Salterbeck Trading Estate, 
Workington, Cumberland. 


A new low conductivity electromagnetic flowmeter 
system has been developed which considerably extends 
the range of applications on which this type of flow- 
meter may be used. Hitherto it has been impossible 
to use magnetic flowmeters for handling fluids with 
a conductivity of less than 20 micromhos/cm, but 
with the introduction of certain design changes 
Fischer & Porter have produced a magnetic flow- 
metering system which will handle liquids and slurries 
with a conductivity as low as 0°1 micromhos/cm. 
This means that the rate of flow of fluids not far 
removed from pure hydrocarbons can now be 
accurately determined by this magnetic meter. The 
electromagnetic flowmeter is obstructionless, accurate, 
simple, rugged, bi-directional and unaffected by 
changes in viscosity or density. 


Automatic weigher for mixing. Electroweighers 
(Birmingham) Ltd., Moseley Street, Bir- 
mingham 12. 

In a new unit, a material “A” is weighed on an 
electronic continuous belt weigher. This includes a 
linear inductive load cell, generating voltage signals 
which are fed from the weigher control unit to an 
electronic sampler and memory unit. This registers 
average load and retains the signal for the requisite 
time (up to 45 sec) before operating a servo-motor 
driven toroidal transformer driving a vibratory feeder. 
The voltage output of this in turn varies the flow of 
material ““B’’ onto the conveyor or other mechanism 
prior to mixing with material ‘‘A” 


PUBLICATIONS RECEIVED 


“COMMANDER” FLOAT-OPERATED OPEN-CHANNEL 
FLOW-MEASURING INSTRUMENTS. George Kent Ltd., 
Luton, Beds. 


In specification sheet SS013 appear specifications, illus- 
trations, dimensions and mounting details of circular chart 
indicators, recorders and recorder/controllers, sector scale 
indicators and indicator/controllers and blind electric trans- 
mitters. 


. * 


CANE LOADERS. Motocana S/A., Avenida 1 
272, Piracicaba, SAo Paulo, Brazil. 


A new leaflet describes and illustrates a cane loader provided 
with a stabilizer to permit operation on sloping ground and 
capable of loading 220 tons of cane in a normal working dav. 
It is self-propelled by means of a diesel engine. A second 
type of tractor-mounted cane loader is also illustrated with 
the same capacity. Technical data on the two loaders are 
provided 
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Literature can generally be obtained on request from the address given. 


Renold RL Clutches. Renold Chains Ltd., Renold House, 
Wythenshawe, Manchester. 

A new addition to the Renold range of power transmission 
equipment, the RL (Reversible locking) Clutch, is described 
in a new booklet, Catalogue 316/534.The clutch consists of 
a circular outer race containing two co-axial inner races which 
act as controller and follower. Two sets of special locking 
elements are mounted between the follower and outer race, 
one set arranged for driving clockwise and the other driving 
anti-clockwise. Slight angular movement of the controller 
actuates a set of shoes which unlocks one or other set of ele- 
ments, thus providing reversibility of drive. Typical appli- 
cations include hoists, conveyors, printing and packing machin- 
ery as well as reversible machinery of all kinds. 

* 


Industrial maintenance coatings. Camrex Paints Ltd., Camrex 
House, Hudson Rd., Sunderland, Co. Durham. 

A new booklet describes the wide range of surface coatings 
produced by Camrex Paints Ltd. specially intended for main- 
tenance painting in industry. They include 21 different types 
of primer, four types of undercoat, fourteen types of finishing 
coat, as well as varnishes and special coatings, for example, 
for resistance to acid and alkali attack, salt water, abrasion, 
moulds, etc. 

* * 
Multiple level controllers LR8. Elcontrol Ltd., Wilbury Way, 
Hitchin, Herts. 

Data Sheet LR/A gives details of the LR8 multiple level 
control panels which provide up to twelve control or alarm 
Stages in steps of two. The advantages of the panels over the 
single Stage controllers are their reduction in panel size, 
reduction in site wiring, simplified testing and fault-finding, 
and easily replaced individual chassis. 

* 
Recording counters. Cambridge Instrument Co. 
Grosvenor Place, London S.W.1. 

List 143/1 describes the Cambridge recording counters 
which record the frequency, clock time and duration of in- 
dustrial processes or machine operations, tracing this informa- 
tion on circular charts which indicate by default when the 
machine or process is stopped. A wide range of single or 
multi-pen recorders is manufactured, operated by either 
mains or battery, and combined counters and temperature 
or pressure recorders can be supplied. 

* * * 


Hardinge thickeners. International Combustion Products Ltd., 
19 Woburn Place, London W.C.1. 

A new booklet, IC G 6010, describes and illustrates the 
Hardinge design of sedimentation equipment for sludge- 
bearing liquids. It is available in single and multi-tray form, 
with concrete or steel tanks, and embodies the usual conical 
base on which the settled muds are brought to the central 
discharge point by rakes mounted on arms supported by a 
slowly rotating central shaft. 


Lagonda tube cleaners. Consolidated Pneumatic Tool Co. Ltd., 
232 Dawes Rd., London S.W.6. 

Catalogue 48c illustrates and provides specifications of the 
Lagonda range of tube cleaning equipment which includes a 
range of cleaner and scraper heads, brushes, couplings, motors, 
lubricators, hose, valves and sleeving. The cleaners can be 
used for straight or curved tubes of all types, including boiler 
tubes and calandria tubes, etc., of diameters from 0-370 inches 
to 20} inches. 


Ltd., 13 
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Hesser centenary..-This month marks the centenary of the 
founding of Fr. Hesser Maschinenfabrik A.G., the makers of 
high-speed packaging equipment used widely in the sugar 
refining industry. 


* 
* * * 
Sie 
* * * 


Japan Sugar Imports’ 


Metric tons, tel quel 


1958 1959 1960 

69,844 95,323 183,451 
British Guiana* ........ 783 

515,967 388, 594 205,793 
12,218 — 
33,169 98,460 111,052 
Philippines ............ 400 19,188 47,583 
Dominican Republic .... 70,663 61,526 79,516 
Kingdom........ 14 

Other Countries ...... +1,777 


1,222,985 1,215, 916 284,256 


* No sales of sugar were reported from British Guiana to 
Japan during 1960. It is possible that this quantity was 
described as ‘Demeraras” although originating in 
Brazil. 


* The total of “Other Countries” may include imports from 
countries which are, in fact, separately specified. 


' C. Czarnikow Ltd., Sugar Review, 1961, (499), 59. 


Canada Sugar Imports* 


Raw sugar imported 1958 1959 1960 
by refiners tons tons tons 
121,612 173,072 164,055 
British Guiana.......... 99,128 87,365 91,610 
183,427 78,057 49,214 
Dominican Republic 3,201 
49,084 54,923 71,310 
Leeward and Windward Is. 11,600 17,509 7,112 
SEES 63,143 86,880 25,890 
5,000 20,530 
25,913 24,616 46,410 
641,514 667,968 596,001 
Raw sugar N.O.P. 
3 
British Guiana.......... 4,213 3,411 2,934 


11,283 11,559 11,069 


Refined sugar 

500 
Czechoslovakia ........ 5 - - 
600 2 
197 
2,946 
United Kingdom........ 2 3 4 


3,561 584 268 


* Dominion Bureau of Statistics; through C. Czarnikow Ltd., 


Sugar Review, 1961, (503), 74. 


BREVITIES 


New Thailand sugar mill.’—A new sugar mill was recently 
opened at Pranbuti in Thailand by the Minister for Industrv. 
The mill, equipped with Japanese machinery and operated 
by Japanese and Taiwanese sugar experts, uses the carbona- 
tation process and is the first in Thailand to manufacture sugar 
by this method. 


* 


Argentina sugar crop, 1960'.—A total of 9,559,751 metric 
tons of cane were crushed in the 1960 season, yielding 782,374 
tons of sugar, a recovery of 8-184%,. 


* 


lran—-U.S.S.R. trade agreement®.— A trade agreement between 
the Soviet Union and Iran signed late in October 1960 provides 
for the delivery of 50,000 tons of Russian sugar to be paid for 
in Iranian currency and to be delivered to the North Lran 
provinces of Khorasan and Mazandaran. 


* * 


Belgian beet sugar crop, 1960/61°.—Despite a reduction in 
the sugar beet area last season, favourable growing conditions 
resulted in an excellent beet crop and the record suger outturn 
of 457,005 metric tons, white value, which compares with only 
190,917 tons in the previous campaign. 


* * 


Bagasse newsprint in India’.-The Minister of Industry 
stated in the Lok Sabha on the 13th December 1960 that the 
proposal for setting up a bagasse newsprint factory in Mahar. 
ashtra at a cost of Rs.100,000,000 (£7,500,000) had been 
approved in principle by the Government but a final licence 
had not been issued. 


Sugar expansion in Honduras*.—A fourth factory is to be 
built near San Juan de Flores in the Department of Choluteca. 
* * 


Sugar refinery for El Salvador*.—E! Salvador’s first refinery 
at Apopa was completed in October 1959. Its annual capacity 
is estimated at about 33,000 tons of refined sugar. 

* 


New factory plans for Ecuador’’.—Cia. Industrial Monterrey 
Azucarera Lajana C.A. plan the erection of a cane sugar factory 
in the Catamayo Valley in the Province of Loja. 

* * 

Venezuela sugar expansion.''\—A sugar factory with a daily 
processing capacity of 250 tons of cane was put into operation 
at Santa Maria, near La Tascosa in the state of Monagas, 
in February 1960. During its first year it processed cane from 
only 1900 acres and its sugar extraction was only 8%. In 
1961, cane from 5000 acres is to be crushed and it is hoped to 
increase extraction. Two further factories are to be built 
at Cariaco in the state of Sucre, and Acarigua in the state of 
Portoguesa, of 1450 and 2000 tons daily crushing capacity, 
respectively. 


* C. Czarnikow Ltd., Sugar Review, 1961, (S03), 74. 

* La Industria Argentina, 1961, 66, 10-11. 

International Sugar Report, 1960, 92, (Supp. 22), 
88. 

* C. Czarnikow Ltd., Sugar Review, 1961, (495), 41. 

* Indian Sugar, 1960, 10, 572. 

* F. O. Licut, International Sugar Report, 1961, 93, (2', 27. 

® F. O. Licut, International Sugar Report, 1961, 93, (2), 27. 

1 F, O. Licut, International Sugar Report, 1961, 93, (2), 28. 

11 F. O. Licut, International Sugar Report, 1961, 93, (2), 28. 
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BREVITIES 


Names for South African cane varieties.—It is noted in the 
South African Sugar Journal’ that, for the future, all new vari- 
eties will be given names at the pre-release stage. 

Mexican sugar expansion.*—-Mexico plans to increase sugat 
production by intensified cane cultivation while two new mills 
are to be constructed in the Tepalcatep.c Basin and inCihuatlan, 
Jalisco. Installation of a mill in Valles, in the Potosi Huasteca 
iS progressing satisfactorily. Production this year is estimated 
at 2,000,000 tons compared with 1,870,000 tons last year and 
886,000 tons in 1955. Exports this year are expected to be 
between 550,000 and 770,000 short tons and it is hoped to 
increase this to 1,100,000 tons 


* 


New sugar factories for India®. The Mysore Government 
has decided that the location of the ten factories to be built 
during the 3rd Plan period will be Kamalpura in Bellary 
District, Gouribanour in Kolar District, Mugatkhan Hubii 
in Belgaum District, Bidar or Uddur in Mandhya district, 
Nanjangud, Krishnarajanagar and Chunchanakatte in Mysore 
District, Biriyur and Harihar in Chitradurga district, and 
Tarikere in Chikmagalur district. The Minister for Co-operation 
in Maharashtra said in February that seven new sugar factories 
would be opened in the State. In Andhra Pradesh work is 
progressing on the five sugar factories already licensed, while 
two further factories are planned at Tuni and Bhimasingi 
in Visakhapatam District. In Gujerat a new sugar factory 
is to be set up soon at Nabipur, while there are favourable 
prospects for establishment of a factory at Jalpaiguri in West 
Bengal. 


Stock Exchange Quotations 


CLOSING MIDDLE 


London Stocks (at 17th May, iota 
Anglo-Ceylon (5s) . 
Antigua Sugar Factory (£1) 
Booker Bros. (10s) 
British Sugar Corp. Ltd. (£1) 
Caroni Ord. (2s) .. 
Caroni 6°, Cum. Pref. (£1). 
Distillers Co. Ltd. (10s units) 
Gledhow Chaka’s Kraal (£1) 
Hulett & Sons (£1) 
Jamaica Sugar Estates Ltd. “(5s units) 
Leach’s Argentine (10s units) 
Manbrée & Garton Ltd. (10s) 
Reynolds Bros. (£1) .. 
St. Kitts (London) Ltd. (£1) 
Ste. Madeleine (Ord.) (£1) 
Sena Sugar Estates Ltd. (10s) 
Tate & Lyle Ltd. (£1). 
Tate & Lyle Investments Ltd. (5s) 
Trinidad Sugar (5s stock units) 
United Molasses (10s stock units) 
West Indies Sugar Co. Ltd. (£1) 


CLOSING MIDDLE 


New York Stocks (a7 16th May, 1961) 
American Crystal ($10) 
Amer. Sugar Ref. Co. ($25) 
Central Aguirre ($5). 
Cuban American ($10) 
Great Western Sugar Co. 
South P.R. Sugar Co. 
United Fruit Co. 


Danish factory closed'.-With the end of the 1960/61 cam- 
paign, the Hojbygaard sugar factory has been closed. 


* 


Rhodesian sugar industry development’.—It is planned to 
commence work shortly on a £5 million development scheme 
to further the production of sugar in Southern Rhodesia. 
The preparation of new land, estimated to be about 12,000 
acres, for cane cultivation is to be undertaken whilst the con- 
struction of a new mill which will have an annual capacity of 
some 75,000 tons of sugar is expected to commence in the very 
near future. 

* * 

Cane diffusion in Jamaica.—It is reported’ that the cane 
farmers of Hanover parish are negotiating with a U.S. Company 
for the building of a modern sugar factory in the parish, the 
new plant to use the diffuser method of extracting cane juice. 

* * * 

Chile sugar production’.— Production of beet sugar in Chile 
during 1960 amounted to 70,000 tons, according to the Export 
Services Branch of the Board of Trade. This figure represents 
an increase of some 13,000 tons over that outturned in the 
1959 season and is about 30,000 tons more than was manu- 
factured in the previous crop. 


European Sugar Beet Area 


Hecgares 

Western Europe 1961 S60 1959 
(Estimate) 
Western Germany* 299,198 294,801 
i 44,336 55,382 
300, 373,000 354,000 
Belgium/Luxembourg.... 5, 67,221 68,757 
Netherlands 92,513 92,979 
50,104 50,377 
50,652 51,096 
239,000 302,100 
175,000 190,000 
Yugoslavia ; 70,700 74,579 
Switzerland 5,323 5,433 
U.K. 168,031 166,365 
Ireland 27,338 27,703 
Finland* : 15,226 14,266 
Turkey 202,902 164,065 
Total Western Europe 698,100 1,880,544 1,911,903 
Eastern Europe 
Eastern Germany 

Czechoslovakia 


240,000 
245,000 
135,000 


238,000 225,000 
241,000 242,267 
132,100 122,600 

410,000 400,700 375,700 
Roumania 215,000 210,000 201,400 
Bulgaria 75,000 75,000 77,000 
S.S.R. 3,300,000 3,056,000 2,750,000 
4,352,800 3,993,967 


Total East Europe .. 4,620,000 


ToTAL Evuropt 6,318,100 6,233,344 5,905,870 


* Excluding area of beet from other countries. 


+ Including area for sugar beet grown for export to other 
countries. 


' 1960, 44, 1033. 

2 Sugar vy Azucar, 1961, 56, (4), 46. 

Indian Sugar, 1961, 10, 692. 

F.O. Licut, International Sugar Report, 1961,93, (Supp. 7), 88. 

°C, Czarnikow Ltd., Sugar Review, 1961, (504), 79. 

’ Fortnightly Review (Bank of London & South America Ltd.), 
1961, 26, 417. 

7 C. Czarnikow Ltd., Sugar Review, 1961, (S06), 87. 

* F. O. Licht, International Sugar Report, 1961, 93, (4), 59. 
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machines wash A & B sugars to high purity for 


t refining. These are completely automatic 
and each battery is sequenced independently. 


The 1955 installation . . . manually con- 
trolled except for automatic braking. 


The 1958 installation . 
discharging as well as 


VICTORIAS MILLING COMPANY, INC. 
VICTORIAS, OCCIDENTAL NEGROS, PHILIPPINES 


Progressive Victorias typifies alert sugar management. More and more 
attention is being given to the human factor as it relates to production. 


incorporates automatic 
automatic braking. 


Three times Victorias has bought Western 
States centrifugals and each purchase has 
included more automatic controls. 


This is familiar to us at Western States. 
As expansion and modernization plans mature, users of our equipment are asking for land A saree 
completely automatic centrifugal equipment. 
Results prove the wisdom of these specifications. 


Let us measure your production prospects in terms of increased 


‘“‘AUTOMATICS”’. 


THE WESTERN STATES MACHINE 


, OHIO, U.S.A. TO KEEP THE LEAD . WE THINK AHEAD 


; 
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part thereof—Ss. Od. o: U.S. $0.75. Box Numbers 
charged as six words. 
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RITISH ENGINEER A.M.1.Plant E., General 
Manager, 25 years’ overseas experience erection 
commissioning maintenance administration all sizes 
sugar factories—CO, Plants, Distilleries—seeks position 
of responsibility. Available U.K. early June. Reply, 
Box No. 424, The International Sugar Journal Ltd. 


BASIC CALCULATIONS 
FOR THE 


CANE SUGAR FACTORY 
By J. EISNER 


Price: Ts. 6d. (51°00 U.S.) 
Obtainable from the 1.8.3. Books Dept., 
Central Chambers, The Broadway, London, W.5 


E. C. MASSON Member A.S.M.E. 


Consulting Engineer — Sugar Technologist 
SUGAR MILLS AND REFINERIES 
Engineering: Factory Expansion & Improvements 
Factory Automation 
Consultant: Manufacturing & Operating Techniques 
Cable: NOssaM Telephone: Highland 3-3025 


P.O. Box 45-484, Miami 45, Florida, U.S.A. 


CHAINBELT 
COMPANY LTD. | 
DERBY - ENGLAND 
CARRIER CHAINS 


IN CORROSION-RESISTANT 
MALLEABLE IRON 


STEEL CHAINS 
UP TO 140,000 LB. 
BREAKING STRENGTHE 
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DECOLOURISING 


Solution 
is 

CLEAR 


to see 


THE BRUSH CO. 


CARY SUGAR CANE 
HARVESTER—CLEANER—LOADER 


Obvious, isn’t it? So are ALL the 
advantages when you use ACTIBON 
for Decolourising Cane or Beet Sugar. 
Maximum adsorptive capacity 

Fastest filtration 

Lowest Cost 


Your choice for refined Sugar. 


The Cary combination Harvester-Cieaner-Loader harvesting extremely 
recumbent 70 ton per acre cane and loading short lengths (15 in. or 22 in. 
lengths) into special side dump trailers. Capacity under Florida conditions 
250-300 tons per day (cut, cleaned and loaded). 

Manufactured by 


CARY IRON WORKS 
OPELOUSAS, LOUISIANA 


Also manufacturers of 3 to 12 ton Carts ond Trailers and 4 to 8 ton Field 
Derricks and Hoists) 


THE CLYDESDALE CHEMICAL CO., LIMITED 


Export Division 


P.O. Box 123, Nassau, Bah amas. Sales Office: 142 QUEEN STREET, GLASGOW, C.1. 
Tel, CENtral 6247-8 Grams. CACTUS, GLASGOW 


: 
The Famous. rip.Conveyor 
ein comDination | 
with our KAM UNIT 
_ Showing the Unit in position ready for action. Micro. 
adjustable. Flameproof, Anti-static features canbe 
incorporated. Little, if any, guarding required. 
oe 83 BEVAN LANE, HANHAM, BRISTOL 
4 
2 


BUELL LIMITED 


(a subsidiary of Edgar Allen & Co. Limited) 
THREE ST. JAMES’S SQUARE LONDON S.W.1 
Telegrams: Allentare Piccy, London. 

Telephone: Trofaigar 2528 (3 lines) 


“TURBO” TRAY DRYER-COOLERS . 


Operating on the original “Biittner’’ system these machines carry the 
sugar crystals in a shallow bed on superimposed annular shelves 
exposing a large and frequently changing surface to the drying or cooling 
air. Restricted movement and absence of tumbling action at the critical 


stages avoids degradation, preserves the brilliance of the crystal faces 
and reduces dust emission. 


Latest designs incorporate anti-agglomerating pre-Dryer for very fine 
grain sugar and use heat exchangers passing clean filtered air only. 


Illustration shows Buell combined Drying and Cooling unit handling 
18 tons white sugar per hour in a British Sugar Factory. 


Also 

BUELL-BUTTNER ROTARY 
DRUM DRYERS FOR DRYING 
BEET SUGAR PULP 


Perforated metals (all sizes and perforations) 
Centrifugal Screens + Wire Cloth - Fiber Tips 


FERGUSON PERFORATING & WIRE CO. 
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130-140 Ernest Street, Providence 5, Rhode Island 


Agents — 


Cuba Iberia Machinery Co., P. 0. Box 3408, Havana, Cuba 
Puerto Rico — William Munch, Inc., P. 0. Box 1952, San Juan 


Brazil — Kropsch & Comp. Ltd., Rua Buenos Aires 81, 4° AND., 
Rio de Janeiro 


Hawaii P.S. Pell & Co. Ltd., P. O. Box 1441, Honolulu 6. 


Mexico — Equipos Azucareros S.A. Balderas 36-Despacho 703, Phillippines — The Edward J. Neil Company, P. O. Box 612, Manila 


Mexico, 


Argentina Armando S. Vililasuso, Munecas 110, Tucuman 
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| Keep More Sugar In The Basket... a 
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conical slot 
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they will serve you 
longer... 
stronger... 


Don't trail behind in this modern day and age ! 
For speed and efficiency there's nothing like the "Miedema’ Cane Trailer 


Specially designed for rough and tough operating conditions. \ ask for 
Completely bolted throughout Standard size tyres. ' \ | illustrated leaflet 
All four wheels have adjustable conical roller bearings- 
All moving parts fitted with bronze bearings provided with grease nipples. 
Detachable and sturdy heavy box section gooseneck. 
Wheels demountable at the hub. 


L. S. Miedema Landbouwwerktuigenfabriek n.v. 


Winsum - Friesland (Netherlands) | Manufacturers of Agricultural Implements 


CONTINUOUS Automatic and Sackfilling 
Weigh 
BELT WEIGHER | Weighing 


for weighing whole beets 


or cossettes 


SPECIAL TYPES IN 
Specially adapted for con- i CONSTANT PRODUCTION 


trolling the speed of cutting og for 
mills relative to weight for e RAW SUGAR 


REFINED SUGAR 
Continuous Diffusion Plants bee BEET PULP 


RICHARD SIMON & SONS LTD. 


PHOENIX WORKS, BASFORD, NOTTINGHAM 


Telephone: 75136-7-8 Telegrams: ‘Balance, Nottingham” 
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Brasil Acucareiro 


OFFICIAL ORGAN of the BRAZILIAN 
INSTITUTE OF SUGAR & ALCOHOL 
(INSTITUTO DO AGUCAR E DO ALCOOL) 

A MONTHLY MAGAZINE containing 
complete news and specialized contributions 


on Brazilian and international sugar a¢gr~ 
culture and industry. 


Annual Subscription: 


Foreign Countries ...... Cr. $150.00 


Remittances must be made in the name of 
INSTITUTO DO AGUCAR E DO ALCOOL 
Praga 15 de Novembro, 42, 

Rio de Janeiro, 

BRASIL. 
Caixa Postal 420. 


THE SOUTH AFRICAN 
SUGAR JOURNAL 


covering the 


Sugar Industries of NATAL, ZULULAND, 
MOZAMBIQUE and EAST AFRICA 


Since 1914 


The South African Sugar Journal has 
presented planters and millers in the 
territories for which it caters with 
authoritative reviews of developments 
in all fields of sugar cane technology. 


FREE SAMPLE COPY SENT ON REQUEST 


Subscription and Advertising Rates 
available from 


THE SOUTH AFRICAN SUGAR 
JOURNAL 


P.O. Box 1209 


London Assurance House, Smith Street, 
Durban, South Africa. 


Telephone 25612 


SUGAR NEWS 


A MONTHLY JOURNAL DEVOTED TO 
THE INTERESTS OF THE PHILIPPINE 
SUGAR INDUSTRY 


Published by: 
THE SUGAR NEWS PRESS INC. 


FEATURES 


Results of research and experiments in fields and 
mills, and other important developments in the 
Philippine sugar industry of interest both to technical 
men and laymen; sugar production, prices, and 
market news and statistics; write-ups on other 
important and allied industries in the Philippines, ete. 


SUBSCRIPTION 
$7.50 U.S. Currency, per annum, post free 
for U.S.A. and its possessions 


$10.00 U.S. Currency, per annum, post free 
for other foreign countries 


WRITE FOR A FREE SPECIMEN COPY 
AND FOR ADVERTISING RATES. 


Publishing Office: 
417 Dasmarifias, 316 Dofia Salud Building, 
Manila, Philippines. 


CUBA SUGAR YEAR BOOK 


New Edition (Spanish-English containing SUGAR 
CENSUS corrected to date, informative data and 
alphabetical index of Sugar Mills, giving situation, 
ownership, year founded, nationality, character- 
istics, total employees, yield (°,), total cane ground, 
production and export of sugar, molasses, syrups, 
alcohol, cane brandy, aguardiente, rum. 


Also lands owned and leased, colonos, days 
grinding, record and maps of rainfall, price of sugar 
and value of crops. Maps of Cuba showing ports, 
landings, distances, railways, roads, air communi- 
cations, telegraph, cable and telephone connexions. 
Graphs with cane and cane products data. Bonded 
warehouses, taxes, and legislative measures enacted 
touching the industry. 


Directories with over 3000 names and addresses 
of official and private organizations, business firms, 
cane growers (Colonos), department heads, pro- 
ducers, shippers, etc. 


Foreign Section : Sugar production in U.S. and 
other countries (beet and cane). Imports and dis- 
tribution of sugar and by-products in U.S. World 
demand and consumption, quotas, distribution, 
transport, etc. 


$5 post paid 
Edited by: 
CUBA ECONOMICA Y FINANCIERA 
POST OFFICE BOX 2549, HAVANA, CUBA 
Teleph. M-3148 Lonja 441-442 
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Figures show average pounds of mud per square foot per hour 


STANDARD 
FILTER 
CAPACITY 
(ibs. /sq. ft. hr.) 


RAPIFLOC 
CAPACITY 
(ibs. sq. ft. hr.) 


FACTORY 


GRINDING 
RATE 
(tons /24 hrs.) 


Plata, P. R. 5000 15-25 


34-42 


Coloso, P. R 6000 17-27 


35-45 


Caldwell, La. 3100 


The RapiFloc System 


The Dorr-Oliver RapiFloe System produces a clear 
filtrate ... juice that can be sent direct to evapo- 
rators without recycling. But it’s the plus factors 
of the RapiFloc System that are swinging more 
and more factories to this new process. 

Plus factor number one is the tremendous in- 
crease in filter capacity over any other method of 
‘ane mud filtration. The table shown here proves 
this conclusively with reliable data from three 
typical factories. 

Plus factor number two is the non-blinding filter 
media that cuts operating costs to a bare minimum. 
The special coagulation step produces large flocs 
and eliminates colloidal particles ahead of the filter. 
This permits the use of inexpensive coarse media, 
increases washing efficiency and sucrose recovery 
and eliminates excessive cover wash water. 


And finally, the RapiFloc System can be adapted 
toany existing filter station without making major 
changes in the physical set-up and at a fraction of 
the cost of a new filter. If vou need increased cane 
mud filtration capacity, investigate conversion to 
RapiF loc first. 


For more information, write to 
Dorr-Oliver Incorporated, 
Stamford, Connecticut, for 

a copy of Bulletin No. 4095. 


DORR-OLIVER 


WORLD-WIDE RESEARCH *¢ ENGINEERING *¢ EQUIPMENT 
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for. the sugar érdustry . 


in these illustrations 

we show nine mild steel 
JUICE HEATERS which have 
been supplied to the 

British Sugar Corporation's 
factory at Ely. Each heater 
has a heating surface of 

220 sq. metres and will work 
in conjunction with the 
largest Diffuser so far 
manufactured, which has 

a diameter of 6.75 metres. 
For some years now the 
Fletcher organisation has 
been supplying top quality 
machinery to both the beet 
and the cane industry at 
home and e5road. 


WHEN YOU THINK 
OF SUGAR MACHINERY 
THINE OF 


complete plant ; 
for the sugar industry 


CANE KNIFE SETS— 
MAXWELL SHREDDERS— 
FLETCHER MILLS— 

“ATLAS METAL" 

MILL ROLLERS— 

MAXWELL- 
BOULOGNE LIQUID SCALES 
JUICE HEATERS— 

FORTIER CLARIFIERS— 
FILTER PRESSES— 

SEALED DOWNTAKE 
EVAPORATORS— 

CENTRE FLOW PANS— 

DRY AIR AND CO, 

GAS PUMPS— 

FLETCHER CRYSTALLISERS— 
AMARILLA ROTARY 
DISPLACEMENT PUMPS 

FOR MASSECUITE 

& VISCOUS LIQUIDS 


Printed by Jonn Ronerts & Sons. Salford, and published by the Proprietors, THE ‘NTERNATIONAL SUGAR JOURNAL LtD., at Central 


The Broadway, London, W.5, Entered at the New 
PRINTED IN GREAT BRITAIN, 


Ohambers, 
rk Post Office as Second-Class Matter. Registered for transmission by Canadian Magazine Post ” 


1 
FLETCHER 
Shy 


